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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuunnuHa «Anredpa U Teopus Yhcel» OTHOCUTCS K JAUCHUIUIMHAM 00s3aTebHON YacTu
brnoka 1. Juctummuas! (Mmoaynn) [IpeaMeTHO-METOAMYECKOT0 MOAYIS 1o ipodmuto «MaTteMaTHKa
y4eOHOTO TIUIaHa OCHOBHOW Mpo¢)ecCHOHANBHONW 00pa30BaTeNbHOW MHPOTPaMMbI  BBICILIETO
00pa3zoBaHus — MporpaMMbl OakaaBpuara 1o HampasiaeHuio nmoarotoBku 44.03.05 Ilexarornueckoe
obpazoBanue (¢ AByMs IPO(ISIMH MMOATOTOBKH), HAINPaBICHHOCTH (MPOdHiIL) 00pa3oBaTEILHOM
nporpammel «Maremaruka. UHOCTpaHHBIH S3bIK», OUHON (POPMBI O0yUYECHHUSI.

JlcuuIuinHa ONUpaeTcs Ha Pe3ylbTaThl 00ydeHus, CGOPMHUPOBAHHBIC B PAMKaX MIKOJIHHOTO
Kypca MaTEMaTHKHU.

Pe3ynbrartel u3ydeHUs OUCHUIUIMHBI SIBJSIIOTCS OCHOBOM JJii W3YYEHHUS IUCHUIUIMH U
MPOXOXKACHUsS TMpakTuk: YucinoBsle cuctembl, Maremaruyeckass Joruka, OCHOBBI Teopuu
anreOpandecKux CTPYKTYp, AnreOpanmdecKrue METOJbI pelIeHHs] TeOMETPUYEeCKHX 3amad, Teopus
BEPOATHOCTEM M OCHOBBI MaTeMaTU4yecKOil cratuctuku, HayuHo-uccienoBatenbckas pabora,
[ToaroToBKkM K cAaye U cAada rocyJapCTBEHHOTO 3K3aMeHa, BhINoMHEeHUe U 3aliuTa BBITYCKHON
KBATM(UKAIIMOHHON PabOTHI.

1. Ilepeyenr miaHupyembIX  pe3yJbTaTOB  00ydeHusi (o0pa3oBaTebHBIX
pe3yJbTAaTOB) MO IUCHHUILINHE

Leabl0 OCBOGHUSA TUCHUIUIMHBI  SBJISIETCS TMOATOTOBKA  y4yuTens K  Oynyiei
npoecCHOHANBHOM IeATEeIbHOCTU: (POPMHUPOBAHUE CIOCOOHOCTH K MPENoJaBaHHI0 y4eOHOTO
npeaMmera anredpa, Kak B OOBIYHBIX 0O0IIE0Opa3oBaTENbHBIX KiaccaxX, TaK W B Kiaccax ¢
yrayOJIeHHBIM U3yUYE€HUEM MaTeMaTUKH.

3agaveli OCBOEHMS  JUCLMIUIMHBI  SBISETCS  3aKpeIUIEHUE YMEHMM  IPOBOJAUTH
MaTeMaTHYecKue MpeoOpa3oBaHUs BBIPAKEHUH, O0TpaOOTKa MOHATUHHOTO ammapara MaTeMaTHKH,
TEXHUKU TPOBEICHHMS MaT€MaTHYECKUX pacdyeToB, (OPMUPOBAHHE U 3aKpelJIeHUE YMEHUs
IPOBOAMTH CTpOTrHe aOCTPaKTHO-JIOIMUECKHUE JI0Ka3aTeabCTBa, pEIIaTh 3a/Jaddl IMOBBILIEHHON
CJI0’KHOCTH IIKOJIBHOTO Kypca MaTEMaTUKH.

B pesynabrare OCBOEHMS MpOrpamMMbl OOYYarOIIMMCS JOJKEH OBJIQAETh CIEAYIOUIMMHU
pe3yapTaTaMu 00y4yeHus (B TaOJuIle MPEACTABICHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yIbTaTOB

06y‘~ICHI/I$[ Mo JUCHUIINIMHE C UTHAUKATOPaMH JOCTHUKCHUS KOMHGTCHHHﬁ)I

Komnerennus u OO6pa3zoBarenbHble Pe3yIbTaThl JUCIUIUINHBI

WHIUKATOPBI €€ (aTamnsl popMHUpPOBaHUS AUCHUTUINHBI)

JOCTHUKECHHUS B 3Haer ymeeT Bnaneer

JVCTIATUTAHE

YK-1. Cnocoben OP-1. 3naer meToap! OP-2 Ywmeer OP-3 Bnaneer
OCYILIECTBIIAThH TIOUCK, | KPUTUYECKOIO aHaIn3a | MPUMEHSTh CUCTEMHBIN | HaBbIKaMu pediiekchu
KPUTHYECKHM aHAIN3 | M CUHTE3a MOJXOA AJIS PEIIEHNsT | 110 IOBOJY
Y CUHTE3 nHpOopMaLuH MIOCTABJIEHHBIX 337]a4 | COOCTBEHHOM U UyXOi
uHpopManuy,




MPUMEHSITD MBICITUTENHEHON
CUCTEMHBII MOIX0]T JIESITEIIbHOCTH
JUIS pelleHus

IIOCTABJIEHHBIX 3a7a4

VYK-1.2. [Ipumensier

noruueckue Gopmel u

MPOLEYPHl, CIOCOOEH

K pediiekcuu mno

MOBOJIy COOCTBEHHOM

U 9yKOH1

MBICJIUTEJIbHON

JESITEIbHOCTH.

I1K-1. Criocoben OP-4. 3naer poJsib 1 OP-6 ymeer OP-7 Bnageer
OCBauBaTh U MECTO MaTEMaTUKH B OCYILIECTBIISITH OTOOD JIEUCTBUEM
HCIIOJIb30BATh o0111Ieli KapTHHE y4eOHOr0 CofiepKaHusl | MPOEKTUPOBAHUS
TEOPETUYECKUE HAY4HOI'O 3HaHUS; JUTS €0 pealiv3allii B | pa3iIMUHbIX (popm
3HAHUS U OP-5. 3naer pa34HbIX Popmax YUEOHBIX 3aHSATHH,
MIPaKTUYECKHE CTPYKTYpY, COCTaB U 00yueHus B OP-8 Bnazieer
YMEHHUSI U HAaBBIKU B TIMJAKTUYECKUE COOTBETCTBUH C HaBBIKOM MTPUMEHEHUS
MpeAMETHOMN €IMHUIIBI COJICPYKaHUST | COBPEMEHHBIMHU Pa3JIMYHBIX METOJIOB,
o0jactu mpu IIKOJILHOTO Kypca TpeOOBaHUAMH K MPUEMOB U TEXHOJIOTUI
perieHnu MaTE€MAaTHKH. 00pa30BaHUIO. B 00y4eHUI
npodeccnoHambHbBIX MaTeMaTHKe.
3ajad.

[IK-1.1. 3naer

CTPYKTYpY, COCTaB U

JUIaKTHYECKUE

€ IMHHIIBI

MpeAMETHON

obacTu

(mpemnoiaBaeMoro

MpeaMETa).

ITIK-1.2. Ymeer

OCYIIECTBJISATH OTOOP

y4eOHOTro

CoJIepKaHus JJIsl €ro

peanu3aiyy B

pa3auuHbIX (hopMax

oOyueHus B

COOTBETCTBHUU C

TpeOOBaHUSIMU

dI'OC OO0.

[1K-3. Cnocoben OP-9. 3naer OP-11 Ymeer OP-13. Braneer
dhopmupoBaTh XapaKTEePUCTHUKY OKa3bIBaTh HaBBIKAMHU
Pa3BHUBAIONIYIO JIMYHOCTHBIX, MEeJATOTUIECKYIO OpraHU3aluH U
o0pa3oBaTeNbHYIO MIPEIMETHBIX U TIOIEPIKKY MIPOBEICHUS 3aHATHI C
cpeny Ui METaIpPEMETHBIX o0ydarommmcs B UCTIONIb30BaHUEM
JOCTHKECHHUSI pe3ybTaToOB B 3aBUCUMOCTH OT HX BO3MOKHOCTEH
JTUYHOCTHBIX, KOHTEKCTE O0yUeHUs 00pa3oBaTeNbHBIX 00pazoBaTebHON
MPEIMETHBIX U MaTeMaTHKE; PE3yJIbTATOB; cpelibl ISt
METanpPeAMETHBIX OP-10. 3naer OP-12 Ymeer JIOCTUKECHUS
pe3yNbTaToB 0COOEHHOCTH OpraHu30BbIBATH 00pa3oBaTebHBIX
oOyueHus WHTErpalmy yueOHbIX | yueOHbIH mporiece ¢ pE3yNbTaTOB U
CpeICcTBaMH TIPEIMETOB JJIsT HCTIONIb30BaHUEM obecrieyeHHst KauecTBa




MIPETI01aBaEMbIX OpraHM3alliK Pa3HBIX | BO3MOXKHOCTEH y4eOHo-
y4eOHBIX MPEMETOB. | CIIOCOOOB yueOHOI o0pazoBaTensHOI BOCIHTATEIILHOTO
T1K-3.1. Baageer NEeSITENILHOCTH. CpeIbl JIs1 pa3BUTHS MPOIIECCa CPEACTBAMU
criocobamu WHTEpeca K IPeIMETy | MaTeMaTHKH.
WHTETpaIluH B pPaMKax ypOYHOU U
y4eOHBIX MPEIMETOB BHEYPOUHOM
JUTSL OpTaHU3aIUH JeSTEIILHOCTH.
pa3BUBAKOLLIEH
y4ueOHOMI
JCSITEIIBHOCTH
(MccenoBaTeNbCKOM,
IIPOEKTHOM,
TPYIIIOBOH U Jp.).
2.  O0ObeM QMCHUILUIMHBI B 32Y€THBIX €IMHUIAX ¢ YKa3aHHEM KOJHYEeCTBAa aKaJleMHYeCKHX

4YacoB, BbIIeJEHHbIX HA KOHTAKTHYI0 padoTy o0yuyalommxcsi ¢ npenojgasaresieM (10 BHIAM
YueOHBIX 3aHAATHI) U HA CAMOCTOAITEJILHYIO Pad0Ty 00y4alommxcst
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3. Coaep:kaHMe IUCHMILUIMHBI, CTPYKTYPHPOBaHHOe MO TemaM (pa3jenaM) ¢ yKa3aHHeM

OTBCJACHHOI'0 HA HUX KOJINYECTBA AKAACMHUYICCKHUX YaCOB U BH/10B y‘-leﬁl—[l)IX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeeodeHHO20 HA HUX KOAUYUECHEA AKAOEMUUECKUX YaACO8 U

6U008 YUeOHbIX 3aHAMUIL

KonnuecTBo yacoB 1o ¢popmam opranuzanuu

HaunmenoBanue pasaciia 1 TeM 06yquI/m




Jlexmon | Ilpaktuuec | Jlabopato | CamocTrosiT
HBIC KHe pHBIE eJlb-Has
3aHATUSA 3aHATUSA 3aHATUSA pabota

1 cemecTp
DJIEMEHTHI TEOPUU MHOKECTB 8 14 10
CucTemMbl TUHEHHBIX YpaBHEHUH U 10 16 13
MaTpHIIBI
OK3aMeH 27
Hroro no 1 cemectpy 18 30 - 60

2 cemecTp

10 20 20
OCHOBHBIE AJIT€OPANIECKHE CTPYKTYPHI
8 10 13

KoneuHoMepHBIE BEKTOPHBIE TIPOCTPAHCTBA
DK3amMeH 27
Hroro no 2 cemectTpy 18 30 - 60

3 cemecTp
OtHomenue nenumoctu. LenHbie
npodu 6 12 10
Teopus cpaBHeHUN 8 12 13
[Toka3zarenu, nepBooOpa3Hble KOPHU U 4 6 10
WHJICKCHI
OK3aMeH 27
Hroro no 3 cemectpy 18 30 - 60

S cemecTp
Teopust MHOTOWIEHOB 14 24 33
Jluneitnble 0TOOpakeHUS U IMHEHHBIE 4 6
OIepaTopsbl
OK3aMeH 27
HToro mo 5 cemecTpy 18 30 - 60
Bcero no qucuuninze: 72 120 - 240




3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHsl

Kparkoe conep:kanue kypca (1 cemectp)
DJieMeHTbI TEOPHH MHOKECTB
Onepauuy Haj MHOXECTBaMM, HMX CBoOilcTBa. MeTox MaTeMaTHMUecKOM WHAYKUMU. buHapHble
OTHOILIECHHSI HA MHOXECTBE, UX CBOicTBa. Onepanuu HajJ OMHAPHBIMU OTHOLICHUAMHU. OTHOIICHNE
SKBUBaNIEHTHOCTH. [locTpoeHune pa3OueHHs MHOXXECTBa IO SKBHBaJeHTHOCTH. OmpenerneHue,
npuUMepsl M BHUABI OTOOpakeHWM (cooTBeTcTBHM, (yHkIui). Kommosumus oroOpaxeHui, e
cBoricTBa. OO6patHOE oTOoOpakeHue. Kpurepuii 00patuMocT 0TOOpakeHUS.
CucreMbl TUHEHHBIX YPABHEHH U MATPHUIIbI
Marpuibl 1 omnepauudd Hajg HUMU (CBOMCTBa omepanuid, npumepsl). Kombio matpun. 3Hak
nojcTtaHoBKU. OrmpenenuTeNb KBaApaTHONM MaTpulbl. BeluucieHue ornpeaenuTeneil BTOPOro u
TpeTbero nopsiaka. OCHOBHBIE CBOMCTBA ompenenuTeneil. MUHOPHI U alreOpandeckue JOTOTHEHHUS.
Pasnoxxenne onpenenuTens mo CTpoke uik cronomy. OOopaTHas MaTpuIa, CiocoObl €€ BRIYUCICHHUS.
Cucrembl THHEHHBIX ypaBHEeHUH. COBMECTHBIC 1 HECOBMECTHBIE, OTIPE/ICIICHHBIC U HEOTIPEIeIICHHBIC
CUCTEMbl JIMHEHHBIX ypaBHEHHWI. 3amuch W pEUICHHEe CUCTEeMbl N JTUHEHHBIX YpaBHEHUU C N

NepeMeHHbIMH B MaTpuuHO# ¢popme. [IpaBuio Kpamepa.

2 cemecTp
OcHoBHBbIE ajireOpanveckne CTPYKTYypbl
bunapnas anre6panueckas orneparus u e€ cBoiictBa. HeiiTpaiabHble 1 CHMMETPUYHBIC JIEMEHTBI, UX
cBoiictBa. Ompejenenue, MpUMepbl U MpocTeiline CBOWCTBA rpymnmn. ['pynmbl MOJCTaHOBOK M
kjaccoB BbrueToB. [loarpynmel. CwmexHble kiaccel U Teopema Jlarpanxka. M3omopdusmer u
romoMmopdu3msl rpynmn. OnpezneneHue, NpuMepsl U npocTeiie cBoiictBa konen. [logkonsna n
uaeansl Koibla. Ilone kak 4acTHBIM Ciydaid KOJbLAa: IPUMEpbI M Npocrelmne cBorcrsa. Ilone
KOMIUIEKCHBIX 4mcell. AnreOpamdeckas Qopma KomruiekcHOTO uwmciia. CBOWCTBa omepanuu
KOMIUIEKCHOTO  comlpspkeHus. ['eomerpuueckoe  IPEACTABICHHE  KOMIUIEKCHOIO  YHUCIA.
Tpuronomerpuyeckas Gpopma KOMIUIEKCHOTO 4Mcia. [[efcTBHSA HaJ KOMIUIEKCHBIMU YHCIaMH B
Tpuronomerpuueckot popme. ®opmyna Myaspa. 3BieueHrne KOpHEH U3 KOMIUIEKCHBIX YHCEI.
KoHeyHOMepHBIE BEKTOPHBIE IPOCTPAHCTBA
[Ipumepsl ¥ mpocTeilive CBOMCTBAa BEKTOPHBIX MPOCTPAHCTB. Apu(pMETHYECKHE BEKTOPHbBIE
IpocTpaHcTBa. JIMHENHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB. basuc M paHr KOHEYHOU CHCTEMBI
BEKTOpOB. Pa3znoxxenue BekTopa mo 6aszucy. bazuc m pazmMepHOCTh KOHEYHOMEPHOI'O BEKTOPHOTO
npoctpancTBa. Panr marpuiel. CriocoObl ero BeuncieHus. Kpurepuii COBMECTHOCTH CHCTEMBI
JUHEHHBIX ypaBHEHHWH. OJeMeHTapHble MpeoOpa3oBaHMsI CHCTEMbl JIMHEWHBIX YpaBHEHMM.

HpI/IBe,Z[CHI/IC MaTpulbl K CTYIICHYaTOMY BHIY. Pemienne cucTeMbl TUHEHHBIX ypaBHCHI/Iﬁ MCTOAOM



['aycca. OpHopoaHas cucTeMa JIMHEHHBIX ypaBHeHUH. CBsI3p pEIIEHUN HEOJHOPOAHOM U
aCCOLIMUPOBAHHON C HEU OJHOpPOAHOU cucTtemsl. [loampocTpaHcTBa, KpUTEPHU TOANPOCTPAHCTBA,
npumepsl. [loanpoctpancTBo (pyHAaMEHTaIbHOW CHUCTEMBI pEIIEHUN OJHOPOJHON CHCTEMBbI
JIMHEWHBIX ypaBHEHUU. EBKIMAOBO BeKTOpHOE mpocTpaHcTBO. Hopma BekTopa. Yroin Mexmy
BekTopamu. OpTOHOPMUPOBAHHBIH Oa3uc.

3 cemecTp
Teopus nearumoctu. Llennvie 1podu
OTHoOLIEHNE IETMMOCTH HAllEJI0 Ha MHOKECTBE LIEJIbIX YHCEII M €ro MpocTeiine cBoicTBa. Teopema
o aenenuu ¢ ocratkoM. HOJ[ u HOK nenpix uncen. Anroput™ EBkiinaa. BzauMHO npocThie yncha.
ITpocThie U cocTaBHBIE UnCIAa. BECKOHEUHOCTh MHOYKECTBA IPOCTHIX yHcel. (OcCHOBHas Teopema
apupmeTrkud U cinenctBus u3 He€. OTHOIIEHHE CPaBHUMOCTH 1O HATypajJbHOMY MOJIYJIIO Ha
MHO>KECTBE IIeJIbIX YHCEI U ero CBOMCTBA. MHOKECTBO KJIACCOB BHIYETOB Zn.
Koneunbie u OeckoHeuHble IenHble JApoOu. Hawunyumme npubmmkenus. KsaapaTuunbie
UPPAMOHATIFHOCTH U IETHbIE Apo0u.
Teopus cpaBHeHuUit
YucnoBble cpaBHEHUSI U UX cBoicTBa. KoNbIO KJIacCOB BBHIYETOB MO JaHHOMY Moayiro. [lonHas u
npuBeJeHHas cucrema BblueToB. Dynkuus Oinepa. Teopempr Diinepa u @epma. CpaBHEHUs C
OIHUM Heus3BecTHbIM. CpaBHeHUs mepBod creneHu. Kpurtepuil pa3pemMMOCTH JHMHEHHBIX
cpaBHenuii. CrocoObl pemieHuss CcpaBHEHUH miepBoil  creneHU. CHCTEMBl  CpaBHEHHIA.
[TonnHOMMANIBHBIE CpPaBHEHUS MO NpOocTOMYy Moayir. CpaBHEHHsS] BTOPOM CTENEHU MO MPOCTOMY
Moayito. CumBou Jlexanapa u ero cBorictBa. KBagparuuHblii 3aKOH B3aUMHOCTH.
IMoka3aTenu, nepBoodpa3Hble KOPHU U HHIEKCHI
[TokazaTenr wuymcima 1o 3amaHHOMy Moxayiawo. CBoiictBa mokaszateneit. CyliecTBOBaHME
NEepBOOOPA3HBIX KOpPHEH MO MpocToMy Moayito. MHAeKcsl M MX cBoiicTBa. ApudMmeTndyeckue
NPUIIOKEHUST TEOPUU CPAaBHEHMH: NMPU3HAKU AEIMMOCTH. ApupMeTHUECKHe MPUIIOKEHUS TEOpHUU

CpaBHEHUI: JITTHHA TIEPHOJIA AECITUIHON 3aIHCH IPOOH.

5 cemectp

Teopust MHOT04/1CHOB

Koib1io MHOTOWIEHOB OT OJHON Heu3BecTHOH. CTeneHh, MHOTOWIEHA U €€ CBOMCTBA. MHOTOUYJIEHEI
HaJl mojeM: nesienue ¢ octatkom, HO/[ MHOrowieHoB, pa3nokKeHne MHOTOWIEHA Ha HENPUBOAUMBIE
mHoxkuTenn. Teopema be3y. Cxema [opnepa. MuorouneHsl Haja 0O0IACThIO IIEJIOCTHOCTH:
KOJIMYECTBO KOpHEH, (PYHKIIMOHATBHOE U alredpandeckoe paBeHCTBO MHOTOWIeHOB. DopManbpHas
MpPOW3BOJHAS MHOTOYJIEHA W KpaTHble KOpHH. OcHOBHas Teopema anreOpsl. Pasznokenue
MHOTO4WICHA HaJ TMOJIEeM KOMILJIEKCHBIX YHCENI Ha HENMPUBOAMMBIE MHOXHTeIU. Teopema Buera.

Pemienne ypaBuenuii 3-it u 4-i1 crenenu. HerpuBoaumbie MHOTOUJIEHBI HAJ MTOJEM JI€HCTBUTEIBHBIX



yucen. HaxoxneHue paluOHaNbHBIX KOpPHEH MHOTOWIEHAa C LElIbIMH  Kod(duuueHTamu.
HenpuBonrMble MHOTOWICHBI HAJ| MOJIEM pallMOHAIBHBIX 4yHMced. Anre0pandeckue pacidpeHus
noneil. M36aBienue oT anreOpanyueckoidl HMppalMOHAIBHOCTU B 3HameHatene Apobu. [Ipumepsl
TEOMETPUYECKUX 3a7ad, CBOIAIIMXCSA K YPaBHEHMSAM, HEPA3pEeIIMMBbIM B KBAJPAaTHBIX paJuKalax.
AJII‘€6paI/I‘I€CKI/16 U TPAaHCUHCHACHTHBIC 4YMCJIA. HOCTpOCHI/IC KOJIbIIa MHOT'OYJICHOB OT HCCKOJBKHX
MEPCMCHHBIX. CI/IMMeTpI/I‘IeCKI/IG MHOI'O4JICHBI. HpI/IMeHeHI/Ie CUMMCTPUUCCKHUX MHOTOYWICHOB K
PELICHUIO CUCTEM YPABHEHUM.

JIuHeiiHbIe 0TOOPAaXKeHUS U JIUHEHHbIE ONePaToPbI

JIunelinble 0OTOOpa)KEHUS U IMHEHHBIE OIIEPAaTOPbl BEKTOPHBIX IPOCTPAHCTB, IPUMEPHI, IPOCTEHIIINE
cBo¥icTBa. S1po u 00pa3 TMHEWHOTo 0TOOpakeHusl. MaTpulia JIMHEHHOTO orepaTopa OTHOCUTEIILHO
JaHHOTO Oasmca, ee M3MEHEHHE IpH Iepexoje K Apyromy Oaszucy. CoOCTBEHHBIE BEKTOPHI U

CcOOCTBEHHBIE 3HAYEHUS JINHEHHOTO oneparopa. XapakTepUCTHUECKOE YpaBHEHHE.

4. TIlepedyeHb Y4eOHO-METOAMYECKOI0 o0ecrmeyeHUsl I CAMOCTOSAITEJIbHOH PadoThI

00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrodrenbHas padoTa CTyIEHTOB sBIseTCs 0co0oi (opmMoil opranuzanuu yueoHoro mpoiecca,
IpeJCTaBisItoas co0oi IUIAaHHPYEMYI0, IO3HABATEJIbHO, OPraHM3allMOHHO U METOJIUYECKHU
HAIpaB/IIEMYIO JI€ATEIbHOCTh CTYACHTOB, OPUEHTHPOBAHHYIO Ha JIOCTH)KEHHE KOHKPETHOIO
pe3yibTara, OCyLlecTBIseMyto Oe3 mpsiMoi momoiu npenogasarens. CamocTosiTensHas pabora
CTYACHTOB SBJISIETCS COCTAaBHOM 4YacThl0 YueOHOH paboThl M HMEET MLEebl0 3aKpeIuieHue |
yriayOieHue MOJYyYeHHbIX 3HAHWW UM HABBIKOB, MOUCK U MPHOOpETEHHE HOBBIX 3HAHWM, a Takke
BBIMIOJITHEHHE Y4YEOHBIX 3aJaHMi, MOATOTOBKY K HPEACTOALIMM 3aHATHSAM M 3k3ameHy. OHa
npeaycMaTpuBaeT, Kak HpaBuio, pa3paboTKy pedepaToB, HamMCaHUE JOKJAJ0B, BBIIOJIHEHUE
TBOPYECKUX, UHIUBHUIyaJbHBIX 33JJaHUI B COOTBETCTBUHU C Y4€OHOM MpPOrpaMMoil (TeMaTH4eCKUM
IUTAHOM M3Y4Y€HHUS NUCUUIUIMHBI). Tema JUisi TaKoro BBICTYIUIEHHS MOXET OBbITh IpEaio’KeHa
npenojaBareneM MWiM u30paHa caMHUM CTYJEHTOM, HO MaTepuaj BBICTYIUIEHUS HE JIOJKEH
nyOonupoBaTh JIEKIMOHHBIM Marepuan. PedepaTuBHbI Marepuan CIyXHUT JIOTOJHUTEILHON
uHpopmanueit Uit paboThl Ha MPaKTUYECKHX 3aHATHIX. OCHOBHAs LeNb JAHHOTO BHJA pabOThHI
COCTOHUT B 00Y4YEHHMH CTYJEHTOB METO/IaM CAMOCTOSITEIbHOM paboThl ¢ yueOHbIM MaTepuanoMm. J{is
MOJIHOTHl YCBOEHHSI TEM, BBIHECEHHBIX B MpaKTUYECKUE 3aHsiTHUs, TpedyeTcss paboTta ¢
nepBorcTouHukamu. Kypc npegycmarpuBaet caMoCTOSTENbHYIO paboTy CTYJEHTOB CO CIIEIIHaTbHON
auteparypoil. Cienyer OTMETHTb, YTO CAMOCTOSITeNIbHAs paboTa CTYJIEHTOB pe3y/IbTaTUBHA JIUIIb
TOTJ]a, KOT/1a OHA BBIMOJIHSAETCS CUCTEMAaTUYECKH, IJTAHOMEPHO U I€JIEHAIIPABIIEHHO.

3ajaHus S CaMOCTOSITENIbHOM paboOThl MpenycMaTpUBAIOT HCIOJIB30BaHUE HEOOXOAMMBIX

TCPMHUHOB U MOHSITUM II0 HpO6HeMaTI/IKC Kypca. Onu HalCJIMBAIOT Ha MPAKTHUYCCKYIO pa60Ty o



NPUMEHEHHUIO M3y4aeMOro MarepHaia, MOMCK OMOIMorpaguueckoro Marepuana U 3JIEKTPOHHBIX
MCTOYHUKOB MH(OPMAIINH, WLTIOCTPATUBHBIX MaTEPUAJIOB. 3aJaHUs MO CAMOCTOSATEIHHOU paboTe
JAIOTCS TI0 TeMaM, KOTOpbIe TPEOYIOT JOMOTHUTENBHON MPOPaOOTKH.
OO6muit 00beM caMOCTOSITENFHOM pabOThl CTYIEHTOB MO JUCHMILIMHE BKJIIOYACT ayIUTOPHYIO U
BHEAYIMTOPHYIO CAMOCTOSITEIILHYIO paObOTy CTYICHTOB B TCUCHUE CEMECTpA.
AynuTopHas caMOCTOsITeIbHas paboTa OCyIIeCTBIsETCS B OPME BHITIOTHEHHS TECTOBBIX 3aaHHIA,
Kelic-3a7a4, MUCbMEHHBIX TPOBEPOYHBIX PAOOT MO MUCHUIUIMHE. AYAUTOPHAS CaMOCTOSITEIbHAS
paboTta obecrieueHa 0a30i TECTOBBIX MaTepUasoB, Kelc-3a/1a 10 pasjieiaM JUCIUIUINHBIL.
Bueayautopnas camoctosiTenbHast paboTa OCylecTBIseTCs B popmax:
- MOATOTOBKH K YCTHBIM JIOKJIaaM (ITOATOTOBKA pedeparon);
- penieHre 3a1a4 (JJOMaNIHUX 33JJaHui ) TI0 U3y9aeMbIM TEMaM;
- BBINIOJIHEHUE TPYIIOBBIX MHTEPAKTUBHBIX 3a/IaHUI.
OC-1. KonrposabHasi padora Ne 1 (zomamHss)
Bapuanr 1.
1. Haitmure A N B,B\A, A,B\A, ecu A = (2,4), B =14, 5]. U300pa3ute Ha rpaduke 1eKapTOBO
npousBegeHue A x B.
2. MeroaoM MaTeMaTHYECKON HHIYKITUH JIOKAXHUTE, YTO:
Sh=1+4+7+..+(38n-2)=%n@Bn-1);
3. buHapHOe OTHOIIIEHHUE 33JaH0 HAa MHOXECTBE Iap JICHCTBUTEIBHBIX YUCEIl. BRISICHUTE, SBISICTCS
JIM OHO OTHOIIEHUEM SKBUBAJICHTHOCTH WJIM OTHOLIECHUEM MOPSIIKA.
(@,b)p(c,d= a<cab<d.
4. OxapakTepu3yiiTe COOTBETCTBUS (OTOOpasKeHUs), IEHCTBYIOIINE HA MHOXKECTBE
neiicTuTensHbIX uncel: a) Xfy < 1= x% + y2; 6) Xgy < Y = COS X.
5. a) CymiecTBYIOT JiH JUTsl TaHHBIX (QYHKIMI 0OpaTHbIe GYHKIIMU (€CTH J1a, HAIuTe uX):
f(x) =x+5, g(x) = cos x.
0) Haiimure komnosunuu g - f, f - g.
Bapuanrt 2.

1. Haiimure AUB, A\B, A, B\A, ecu A = (1, 4), B=[3, 5]. U300pa3ure Ha rpaduke

JEKapTOBO Mpou3BeneHue B x A.

2. Beisicaute, cripaBemnBo siu paseHcTBO A\(B\C) = (A\B)\C.

3. BoiacHuTe, sBNSETCS TU OWHApHOE OTHOIICHHE P, 33JaHHOEC HAa MHOXKECTBE IENBIX YHCEN
CJIEAYIOIIUM 00pa3oM:

a) m p N < (9m —n) genutcs Hareno Ha 4,

pedIIeKCUBHBIM, CHMMETPUYHBIM, TPAH3UTUBHBIM, aHTUPE(PIICKCHBHBIM, aHTHCHMMETPHYHBIM,

OTHOIICHWEM 3KBUBAJICHTHOCTH, OTHOIICHHUEM ITOPAAKA.



4. Ilycts A = {0, 1, 2, 3} B MHOXecTBO B= {1, 2, 3, 4}. OToOpakenue S: A — B 3amano crneayrommm
oopazom: S = {(0, 4), (1, 2), (2, 3), (3, 4)}. SIBasieTcs MM OHO CIOPHEKTUBHBIM, HHBEKTHBHBIM,
OMEKTUBHBIM?

5. CymiecTBYIOT Jin JUIs JaHHBIX QPYHKIMI 0OpaTHBIE QYHKIUH (€CIH J1a, HAWTUTE HUX).
a)f:R>R,f(X)=4x-2; 0)3: R> R, g(x)=¢"

0) Haiinure kommnosuuuu g < f, f - g.

OC-2. KonurpoJubHasi padora Ne 2

CucrteMsbl TUHEHHBIX YPABHEHUI M MATPHLbI

Bapuanr 1.
1 2 3 4
-1 0 3 4
1. Beruucnute onpeaenuTens .
-1 -2 0 4
-1 -2 30
2 3 1 1 20
2. Pemmre ypaBuenme: |0 -1 1|-X=/0 1 0].
0 1 1 3 01
2X+3y—-2z=3
3. Pemmre no npasuiny Kpamepa {X+Yy -3z =2
2x+4y—-4z7=1
Bapuanr 2.
2 10 3 4 5
l.Ilycts B={1 0 1|,C=|1 3 2|, A=BC.Haiigure onpeaeanuTennb Kax 0l MaTPHIIBL.
511 -1 10
2 1 11
0111
2. Haiimute MaTpuily, OOpaTHYIO K MaTpHIIC: .
0 0 31
0 001
X+3y—-2z=3

3. Pemmure mo nipaBuny Kpamepa 12X+y—32=2 .
2x+4y-4z7=1
OC-3. KonrposabHasi padora Ne 3
OcHoBHBbIE ajiredpanyecKue CTPYKTypbl
1. BrisicHUTE, SBISETCS JIM MHOXKECTBO LIEJIBIX YUCET KPATHBIX 7, TPYMIIOH OTHOCUTEIBHO

CJIOXKCHHUA, prHHOﬁ OTHOCUTCIIbHO YMHOXCHU A, KOJIbIIOM, mojiem?



2. BulsacHuTe, SBISETCS T MHOXKECTBO 4ucen BUAa {a+b+/3|a, b € Z} rpynmoii oTHOCHTETEHO

CJIOKEHMSI, TPYNIONA OTHOCUTEIBHO YMHOKEHUS, KOJIBLIOM, I10JIEM?

3. Berunciure i°%.

4. Haiinurte Bce KOMIUIEKCHbIE KOPHU ypaBHeHHus x> + x + 2 = 0.

1-i

5. Bsluncnute KOpHH 2 —2 o \/é U pe3yibTaT 3alKucaTh B TPUTOHOMETPUUYECKOI opme.
~2+2i

6. ['eoMeTpuuecKH ONMUCATh MHOKECTBO KOMILJICKCHBIX YHCEI Z, JUIS KOTOPBIX |2 — 1| = 6.

OC-4. KonTpoabsHas padora Ne 4 (momanrHsst)

KoneuHomepHbIe BeKTOPHBIE MPOCTPAHCTBA

Bapuanr 1.

1. Beruuctute panr cucteMsl BekTopoB: a1=(2, 1, 2, -1), a2=(1, 2,-1, 3),a3=(3, 1, 2, 1),
as=(1,0,0,2).

2. Haiigute pyHIaMEHTANBHYIO CUCTEMY PEIICHUI CUCTEMBI TMHEHHBIX OJIHOPOAHBIX YPaBHEHUU.

2x1—4x2 +5x3+ 3x4 =0
3x1—6x2+4x3+2x4 =0
4x1 —8xp+ 17x3+ 11x4 =0

Bapuant 2.

3. Haiiaure xoopmunatel Bekropa a=(1,2,2,3) B Oasuce b1=(1,1,1,1), b2=(1,1,1,0),

bs=(1,1,0,0),bs=(1,0,0,0).
4. Pemmmte cucTeMy JIMHEHHBIX YPaBHEHH:

2% — 3x, +4x, —  x,
2x, — 3xy3+ 2x, -+ 3x,
2x) — 3x,+2x, — llx,

(T
0o

3 cemecTp

Teopus nea1umoctu, Llennvie 1podu

OC-5. KontponbHas paborta Ne 5

1. Haitnure HOJ u HOK uncen a =318 u b = 477. Haiitu uensie x, y, Takue, 4To:

HO/I(a, b) = ax + by.
2. C xakuM HauMEHBIITNM HEOTPULIATEIHHBIM YUCIOM CPABHUMO YHUCIIO @ TI0O MOJIYIIIO 7.
a)a=342;0)a=-23?
[Tepeuncnure Bce KJIacChl BBIUETOB MO MOYI0 6. K Kakomy Kiaccy mpuHAJIEKUT yuciao 1537
VYkaxuTe He MEHee TPEX MOJOKUTENbHBIX U TPEX OTPUILIATENIbHBIX JIEMEHTOB ISl Kjlacca,

MOPOKIEHHOTO JIEMEHTOM 4.



4. MeTtogoM MaTeMaTH4eCKO MHAYKINH TOKAKUTE, YTO:
8" — 1 maueno genurcs Ha 7.

5. Haiinure 3Ha4YeHMS IETTHOM IpOOH:

@[1.23];, (MI[322]; (c)[3.12]
6. Pasnoxxure B enmHyro 1poOb:

3, 11, 9, 17
OC-6. KontpoabHasi padora Ne 6

Teopusi cpaBHeHuUit

1. KakoMy ki1accy BBIYETOB 110 MOJYJIIO N MPUHAAIEKUT YUCIIO d, €CIIU:

@a=23,n=4; (b)a=-12,n=5; (c)a=14,n=6?
2. BeImumuTe MOJTHYIO CHCTEMY BBIYETOB 110 MOAYIIIO N, COACPIKAIIYIO YUCIIO @, CCITH:
(a)a=22,n=4; (b)a=-11,n=5; (c)a=12,n=6.
3. Bemmummre NpuBeACHHYIO CUCTEMY BBIYETOB IO MOJYIIIO N, COAEPIKAILYIO YUCIIO @, €CIIH:
(a)a=21,n=4 (b)a=-11,n=5; (c)a=13,n=6.
4. HaitmuTe OCTaTOK OT JIEJIeHUs a Ha N, eCIIu:
@ a=3""n=5; (b) a = 2188 n =7, () a =43 n=11.
5. Pemmre cpaBHEHuUE:
(@) 2x = 3(mod5); (€) —2x = 1(mod3); (e) —5x = 3(mod6);
(b) 3x = 2(mod4); (d) —3x = 2(mod5); (f) 2x = 4(mod7).
6. Pemmte cucremy cpaBHEHUI
(a){ x = 3(mod8) : ©) { 5x = 8(mod14) :

x = 11(mod20) 3x = 72(mod15)

6x = 2(mod20) 10x = 20(mod30)

(b){ x = —2(mod5) ; (d){ 4x = 2(mod10) .

4x = 11(mod29) 8x = 16(mod4)

7. Pemmte cpaBHEHHE

(@) x> — 2x2 + 1 = 0(mod3);

(b) x” + 4x — 3 = 0(mod5);

(c) x® — 6x2 + 2 = 0(mod7);

(d) x6 + 6x — 2 = 0(mod3);

(e) x® — 11x? + 3 = 0(mod5);

() x” + 4x + 5 = 0(mod7).

8. BeIssICHUTE, CKOJIBKO pElIeHUI IMEEeT CpaBHEHUE:

(a) x2 = 12(mod5); (b) x2 = 13(mod?7); (€) x? = 14(mod11).
OC-7. KonrpoJabHasi padora Ne 7 (nomMmaHss) .

IToxa3artenu, neppoo0pa3sHbie KOPHH U HHICKCHI



1. Beruucnure nokasarens P, (a) 4ucia a mo MOIyio Mm:

(a) P5(3); (b) Ps(5);  (©) P,(2); (d) P;(3); (€) Py(4);  (f) P11 (3).
2. Pemmte cpaBHEHUE:

(@) 31x® = 20(mod7); (b) 32x8 = 10(mod11); () 3x3 = 2(mod5);

(d) x17 = 2(mod7); () 31x° = 20(mod13).

3. Haiinute uimHy nepuoa IeCsITUYHON 3aliCH APOOH:

@3 O3 ©x O @©F O @

Teopusi MHOTOYWIEHOB

OC-8. KonurpoJabHasi padora Ne 8

Bapwuanr 1.

1. Haiigure yacTHOE M OCTaTOK OT jeneHns MHorounena f (X) = x* + x* + 2x? + x + 1 Ha MHOTrOUNEH
g(x) =x®—2x* +x - 2.

2. Ucnonwsys cxemy opuepa, pasznoxute muorounes f(x) = 2x® + x* + 3x® + 2x2 - 3x — 3 no
crenensam (x — 4).

3. Haiinure Bce KOMIIEKCHBIE KOPHU YpaBHEHUS ¥-3x%+1=0.

4. C noMouipo IPOU3BOAHON OTJEIIUTH HEMPUBOUMBIC KPATHBIE MHOXKUTEII MHOTOUJICHA:

f(x) =x°+ 3x* — 6x° — 10x% + 21x — 9.

Bapuant 2.

5. Haiitu HOJl 1 HOK muorounenos f (X) =x* +x3+ 2% +x + 1 mg(X) = x3 — 2x% + x — 2.

6. Hcnons3ys cxemy I'opaepa naitaure f (a), roe f = 4x3 + x%, a=-1—1i.

7. Haiinure BCEe palMOHAIBHBIE KOPHH MHOTOWICHA U Pa3jioXUTh €ro Ha MHOXKHUTEIH,
HETPUBOANMBIC HAJT TIOJIEM parnnoHanbHbIX yrcen f (X) = 20x°— 72x* + 57x% — 75x% + 37x — 3.

8. HaiimuTe Bce KOMIUIEKCHBIE KOpHHU ypaBHeHus: x* + 8x% + 15x2 —4x -2 =0,

OC-9. Koutposanbnasi padora Ne 9 (momamHsisi)
235
1. H36aBbTech OT MPPALMOHATIBHOCTH B 3HAMEHATENE: —— .= .

3 3

325 + 436 +1
2. Beipazure muorowieH f (X1, X2, X3) = 2x12x2%+ 2x1°x3% +2x0°x3° Yyepe3 OCHOBHbIE
(371eMeHTapHbIe) CHMMETPUYECKHUE MHOTOUJIECHBI.
3. Haiinure cymmy Ky6oB KopHeit MuEorounena f (x) = x2 — 3x + 1.
4. BersicHuTe, SIBIIAETCA JIM JAHHBIN ONEpaTop JUHEWHBIM. ECiiM 3TO BO3MOKHO, HANTH €ro MaTpuiy
B 6asuce {(1, 0, 0), (0, 1, 0), (0, 0, 1)}.
a) A(x1, x2, x3) = (x1 + x2 + x3, X1 + X2 — X3, X1 — X2 + X3)

0) A(x1, x2, x3) = (x1 + x2, X1 — X3, 2X1X2).



5. Haiigure coOcTBeHHBIE 3HaYeHUS M COOCTBEHHbIE BEKTOPHI JIMHEHHOTO OMepaTopa, 3alaHHOTO B

4 1 -6
HEKOTOPOM Oasuce JTMHERHOro npocrpancTea Hax R marpuneit A=4 0 —4
4 0 -6
OC-10. Tect
IIpumepHBbIii Bonpoc
1. Ecnu cumBosiom | 0003HaueHa MHUMasE SAMHULA (YKCII0, KBAJApaT KOTOPOro paBeH —1).

Torma i8=...

ﬂ./l}l CAMOCMOAMENBHOU HOOZOMOBKU K 3AHAMUAM HO 0ucuunﬂune pexomendyemcn

Uucnoib3oeambs yue6uo-mem0()ultec1<ue mamepuaiiol:

1. Yepearenko O.U., Pauee C.M., ['myxosa H.B., KyBmmnosa A.H. OcHoOBBI BbICIIEH
anredpel. YueOHoe mocobue. — YibsiHoBck, DI'BOY BO, 2020. — 60 c.

2. I'nmyxoBa H.B., UepeBarenko O.M. Jluneiinas anreOpa. YueOHoe mocoOme. —
Vaesaoeck, DI'bOY BO, 2019. —40 c.

3. I'myxosa H.B., UepeBatenko O.U., I'pumnna C.A., Kypenesa T.H. OcHOBBI Teopun
anreOpandecKux CTpyKTyp. YuebHnoe nmocodue. — YiuesiHoBck, PI'6OY BO, 2019. — 23 c.

4. I'myxoBa H.B., UepeBatenko O.M. Anre6pa. Yactps 4. AnreOpa MHOTO4JIEHOB Y4eOHOE
nocooue. — Yibsnosck, ®I'bOY BO, 2017. —42 c.

5. Kapnosa C.A. Anre6pa u Teopus uncen. Yacts 1. opraHu3aliioOHHO-METOANYECKHE
MaTepHaIbl ISl CTY/IGHTOB 3a09HUKOB. — YIIbsHOBCK, YNl TIVY, 1998. — 24 c.

6. NnwszoBa J1.3. Anrebpa u Teopust uncen. YacTte 2. opraHu3aiimOHHO-METOUIECKUE
MaTepHalbl Ui CTYACHTOB 3a04YHUKOB. — YIIbIHOBCK, YII'TIV.

7. boromonosa N.B., Unbsa3oBa /1.3. Anredpa u Teopust uncen. Yacts 4. opraHu3alliOHHO-
METOAMYECKUE MAaTEPHAIIbI JUI CTYICHTOB 3a0YHUKOB. — YIbIHOBCK, YII'TIY, 1999. — 24 c.

8. I'myxoB B.I1., Unes3oBa /1.3. 3amauyHuk-pakTUKyM 10 anreOpe u Teopun yucen. Yacts . —
Viesarosck: Yal'IIY, 1996. — 58 c.

9. Wnebsazosa [1.3. 3agauyHuK-IpakTUKYM 1O anredpe u Teopuu uucein. Yactp 2. — YIIbSHOBCK:

Yal'TlV, 1999. - 36 c.

5. IlpuMepHBbIe OLleHOYHBIEC MAaTEePHAJIbI /ISl IPOBEACHUS TEKYylIero KOHTPOJIsl yCIeBaeMOCTH

U MPOMEKYTOYHOM aTTecTanuu 00y4aromuXxcs 1Mo JMCHUIIIHHE

Opraﬂuaaunﬂ U MIPOBEACHUE AaTTECTAIUU CTYACHTA



®I'OC BO opueHTHpOBaHbI TPEUMYIIECTBEHHO HE Ha COOOILIeHHE O0yJaromemMycs
KOMIUIEKCA TEOPETUUECKIX 3HAHUI, HO Ha BEIPA0OTKY y OakaiaBpa KOMIIETCHIHI — AMHAMUYECKOTO
Ha0opa 3HaHWi{, YMEHUI, HABBIKOB M JIMYHOCTHBIX KaueCTB, KOTOPbIC MO3BOJIT BBIMTYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPY/a M YCIEIIHO MPO(ECCHOHAIBHO Pealn30BbIBATHCS.

B mpornecce onenkn 6akanaBpoB HEOOXOIUMO HCIIONIB3YIOTCS KaK TPaJWIMOHHBIC, TaK U
WHHOBAIIMOHHBIC TUIIBI, BUJbI 1 (bOpMBI KOHTPOJIA. HpI/I 9TOM IOCTCIICHHO TPAAUITMOHHBIC CPCACTBA
COBCPHICHCTBYIOTCA B PYCIC KOMIICTCHTHOCTHOIO II0AXO4d, A HWHHOBAIIMOHHBLIC CpPCACTBA
aJlalTHPOBAHBI JJIsl IOBCEMECTHOTO IIPUMEHEHHSI B POCCUIICKOM BYy30BCKOM MPAKTHUKE.

Llens mpoBeieHUsI aTTECTAIMH — IIPOBEPKA OCBOCHHUS 00pa30BaTEIILHOM IPOrPaMMBbI AUCIIATLTAHBI-
NpaKkTHKyMa 4epe3 c(hOpMHPOBAHHOCTh 00Pa30BaTEIbHBIX PE3yIbTATOB.

IMpome:xxyTouHasi aTTecTamMsi OCYIICCTBISETCS B KOHIE CEMECTpa M 3aBEpIIacT H3Y4YCHUE
JMCIMIUTMHBL, TIOMOTaeT OLCHUTh KPYIHBIC COBOKYIIHOCTH 3HAaHMN M yMeHH#, (hopMupoBaHHE

OIIPCACIICHHBIX KOMITCTECHIIUM.

OIIGHO‘-IHI)IMI/I CpeaACTBAMU TCKYLICTO OLCHWBAHUS ABJIAIOTCA: AOKJIAA, TECTbl IO TCOPETHYCCKUM
BOIIpoCaM AUCHUILIIMHBI, 3alluTa IMPAaKTHYCCKUX pa60T n T.II. KOHTpOJIB YCBOCHH MaTcpuajia

BEJICTCSI PETYISIPHO B TEUEHUE BCETO CEMECTpa Ha MPAKTUYECKUX (CEMUHApPCKHX, JaOOpaTOPHBIX)

3aHATHSIX.
No CPEJACTBA OLUIEHUBAHUSI, OO6pa3zoBaTenbHbIC
/T UCIOJIb3YEMbIE I TEKYIIETO OI[CHUBAHUS PE3yNbTaThl JUCITUILINHBI

nokasaTesisi OpMUPOBAHUST KOMITETCHIINH

OueHo4HBbIE CpeCTBA A TEKYIIeH OP-1. 3Haer MeTOBI KPUTUYECKOTO
aTTrecTaluu aHaJM3a U CUHTE3a HHPOpPMaLUU
0C-1-0C-9 OP-2 YMeeT IPUMEHATh CUCTEMHBIH
KontponbHbie paboThI MOAXO/ U1 pEMIEHUS TIOCTAaBJIEHHbIX
OC-10 Tect 3ajad

OP-3 Bnazeer HaBbIkamMu peduieKCuu

~—| I10 IOBOAY COOCTBEHHOMH U Uy>KOM
OueHo4HbIE CpeCcTBA A5 MPOMEXKYTOYHOI

MBICIIATEITLHOMN JEITEIEHOCTH
aTTecTaluu CIIUTEIILHOU IEATENBHOC

(3K3ameH) OP-4. 3naer poib 1 MecTo

OC-11-14 Dx3ameH B popMe yCTHOTO MATEMATHKH B OOIIICH KAPTHHE

HaYy4YHOI'O 3HaHU,
cobece10BaHUS Y >
OP-5. 3Haer cTpyKTypy, COCTaB M
JIAIAKTIHYECKUE EIMHUIIBI COICPIKaHHs

IIKOJIBHOT'O KypCa MaTEMAaTHKHU.




OP-6 ymeer oOCymIIeCTBISTH OTOOP
y4eOHOTO  COZIep)KaHusl I €ro
peamm3aliil B Pa3MYHBIX (opMax
o0yueHHsI B  COOTBETCTBHUU  C
COBPEMEHHBIMU  TPeOOBaHMSIMU K
00pa3oBaHUIO.

OP-7 Bnazeer neiicTBUEM
MPOEKTUPOBAHUS PA3IUYHBIX (HOpPM
y4eOHBIX 3aHSATHIH,

OP-8 Bnajeer HaBBIKOM NPUMEHEHUS
Pa3IMYHBIX METOJIOB, IPUEMOB U
TEXHOJIOTUI B 00YYEHUU MaTeMaTHKe.
OP-9.  3HaeT  XapaKTEpUCTHUKY
JTUYIHOCTHBIX, MIPEIMETHBIX "
METamnpeMETHBIX  pe3yJbTaTOB B
KOHTEKCTE O0y4EHHUSI MaTeMaTHKE;
OP-10. Bnaneer HaBbIKOM
MPUMEHEHUS PA3IMYHbIX METO/IOB,
MPHEMOB U TEXHOJIOTHI B 00y4eHUI
MaTeMaTHKe.

OP-11 Ymeer oka3bpiBaTh
MEIarOrMYECKYI0 TIOIEPIKKY
00ydJaronmMcs B 3aBUCUMOCTH OT UX
00pa3oBaTeNbHBIX PE3yIbTATOB;
OP-12  Vmeer opraHu3oBbIBaTh
yueOHBIN nporecc c
UCTIOJIb30BaHUEM BO3MOXHOCTEH
o0Opa3oBaTenbHON cpelsl TUISE
pa3BUTHSA WHTEpeca K MpeaMeTy B
paMKax YpOYHOM H BHEYpPOUYHOH
NEeSITETTHHOCTH.

OP-13. Bnazeer HaBbIKamMu
OpraHU3aIy U MIPOBEICHUS 3aHATHIA C
HCTIOJTE30BaHUEM BO3MOKHOCTEH
00pa3zoBaTEILHON CPEJIBI ISt

JOCTHIKCHUSA 06pa30BaTeJ'IBHBIX




PE3yIbTAaTOB U 0OECIICUeHHs Ka4eCTBa
y4eOHO-BOCIIUTATENILHOTO MPOIIecca

Cp€ACTBAMU MAaTEMATHKU.

Onucanuie OIICHOYHBIX CPEIICTB M HEOOXO0IUMOTO 000PYI0BaHUS (JIECMOHCTPAIMOHHOTO MaTepraa),
a TaK e MPOLEAyphl U KPUTEPHH OIICHUBAHHUS WHIAMKATOPOB JOCTHKCHHSI KOMIICTEHIIMA Ha
pa3MyYHBIX 3Tanax uX (OPMUPOBAaHUS B MPOLECCE OCBOCHHUS OOPa30BATENBHON MPOrpaMMBbI
npenctaBieHbl B DOHJE OLIEHOYHBIX CPEACTB [UIsl TEKYIIEro KOHTPOJIS YCIeBAaeMOCTH U
MIPOMEKYTOUYHOM aTTECTAIMH 10 TUCIUTUIHHE.
Mamepuanwi, ucnovzyemole 011 MEeKyuie20 KOHMPOIA yCneeaemocmu
o0yuarwuxca no OucCyunIuHe

MaTepI/IaJ'IBI 1A OpraHu3aluu TCKyH.[efI arTeécTaluu npeaCcTaBJICHBI B m5 IIporpaMmeal.

Mamepuaﬂbl, ucnojibzyemble onsa RPOMENHCYMOUHO20 KOHMPOJIA ycnesaemocmu

odyuarlowuxca no oucyuniune

IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy
1 cemecTp
DJIEeMEHTHI TEOPHHU MHOKECTB
1. Onepanuu Hax MHOXKeCTBaMU (00BEIMHEHHE, IEpECEUCHHE), UX CBOIMCTBA.
2. Omnepanuu HaJ MHOKECTBaMH (Pa3HOCTh, JOTIOJIHEHHE), UX CBOICTBA.
3. JlexapToBO TpOM3BEACHHE MHOXKECTB. KOIMYECTBO HJIEMEHTOB B JI€KapPTOBOM
IIPOU3BEICHNN JABYX KOHEUHBIX MHOXKECTB
4. Meton MaremMaTH4ecKOM MHIYKIMU. JloKa3aTenbCTBO TEOPEMbI O KOJHYECTBE
MTOJIMHO>KECTB N-3JIEMEHTHOI'O0 MHOKECTBA
Onpenenenue, NpuMepsl U BUABI 0TOOpaKeHUH (COOTBETCTBHI)
Oo6patHnbie cooTBeTcTBUS. CBONCTBA
Kommosurust orobpaxkenuii, e€ cBoWcTBa.

O6parnoe otoOpakenue. Kpurepuii 00paTuMocTi 0TOOpasKEHHS.

© o N o O

[TepecTanoBKH 1 TOICTAHOBKHU. TeopemMa 0 KOJTMYECTBE MOJACTAHOBOK M3 N AJIEMEHTOB.

10. YMHOXeHHE T10/IcTaHOBOK. OOpaTHBIC MTOICTAHOBKH

11. YeTHOCTH IMOACTAHOBKH.

12. bunapHbie OTHOIIEHHUS HAa MHOXECTBE, MX CBOWcTBa. Omepanuu HaJl OWHAPHBIMU
OTHOILICHUSIMU.

13. OTHOmIEHNEe  HKBHUBAJICHTHOCTH. llocTpoeHme  pa3OWeHUsT MHOXXECTBa  IIO

OKBHUBAJICHTHOCTH.



14

. OTHOIIEHUE TIOpAJIKA.

Cucrembl IMHEHBIX YPABHECHHMI U MAaTPHLIbI

15
16

17.

18.
19.
20.
21.
22.

23.

24,

25.
26.

27
28

. MaTpulipl 1 onepanuu HaJl HUMH (CBOMCTBA OIEpaluii, IpUMEpHI).

.3HaKk mojacTtaHoBkH. Omnpenenurens  KBaapaTHOW  MaTpullpl.  Beluncienue
ONpEICTUTENCH BTOPOTO U TPETHETO MOPSIKA.

MuHopsl u anrebpanyeckue 1onojiHeHus. Pa3noxkenue onpeaenuTens o CTpOKe Win
CTOJIOIY.

OCHOBHBIE CBOMCTBA ONPEICIUTEIICH.

OOpaTHas MaTpua, crocoObl €€ BEIUNCICHHUS.

Kpurepuii 00paTuMoCTé MaTpULIBI

MartpuyHbsle ypaBHEHHUS.

Cucrembl TMHEHHBIX ypaBHEHUH. COBMECTHBIE U HECOBMECTHBIE, OINPEICICHHbIE U
HEONPEIEICHHbIE CUCTEMBI IMHEWHBIX YPABHEHU.

3anuch U perieHre CUCTEMbI N JINHEHHBIX YPaBHEHUH ¢ N IEpEMEHHBIMU B MAaTPUYHON
dopme. [IpaBuno Kpamepa.

JIuneliHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB.

ba3zuc u panr KOHEUHOH CUCTEMBI BEKTOPOB.

Paznosxenue BekTopa 1o 6azucy.

. bazuc u pazmepHOCTh KOHEUHOMEPHOTO BEKTOPHOTO POCTPAHCTBA.

. Paur matpuipl. CriocoObl €ro BEIYUCICHHUS.

2 cemecTp

OcHoBHbIE ajiredpanvecKue CTPYKTypbI

1. bunapnas anreOpamueckass onepauus u e€ cBoicTBa. HelTpaibHble H

CUMMCTPUYHBIC 3JICMCHTBI, UX CBOICTBA.

2. OmnpeneneHue, NpuMepbl U IpOCTEHIINe CBOWCTBA MPYIIIL.
3. T'pymmer moacTaHOBOK

4. T'pymma KjJaccoB BHIYETOB.

5. Honrpynmnel. Kpurepuit noarpynmst

6. CMexHble KJIaCChl TPYIIBI IO HOATPYIIe

7. Teopema Jlarpanxa.

8. Hzomopdu3mMbr 1 TOMOMOP(HU3MBI TPYIIII.

9. Omnpenenenue, NpuMepsl U MPOCTEHIINE CBONCTBA KOJIELL.
10. [Toakonb10, KpUTEPUNA TOAKOIBIIA

11. Mneanbl KOabIA.

12. TTone Kak YaCTHBIN CITydail KOJIbIA: MPUMEPHI M MPOCTEHIITNE CBOMCTBA.
13. IMoanone. Kpurepuii moamosms.



14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
217.
28.
29.

30.

31.
32.

33.

I1one KOMIUIEKCHBIX YUCEL.

Anrebpanueckas popmMa KOMIUIEKCHOTO YHCIIA.

CaolicTBa onepanyy KOMIZIEKCHOTO COIPSKEHUS.

I'eomeTprueckoe NpeacTaBIeHuEe KOMILIIEKCHOTO YUCIIA.

Tpuronomerpuueckast popMa KOMIUIEKCHOTO YHCIA.

JleiicTBHsI HaJl KOMIUIEKCHBIMU YHCIAMH B TPUTOHOMETPHYECKOH dopme.
®opmyia Myaspa.

W3BreyeHne KOpHEN U3 KOMIUIEKCHBIX YHCEIL.

KoneuyHnoMepHbIe BEKTOPHBIE IPOCTPAHCTBA

[Tpumepsl U mpocTeiiiue CBONCTBa BEKTOPHBIX MPOCTPAHCTB. ApudMeTHUECKUE
BEKTOPHBIE IIPOCTPAHCTBA.

JIunelHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB.

ba3uc u paHr KOHEYHO! CUCTEMBI BEKTOPOB.

Pasnoxxenue Bekropa o 6asucy.

basuc u pasMepHOCTh KOHEUHOMEPHOT'O BEKTOPHOT'O MPOCTPAHCTBA.

Panr matpuisl. CriocoObl €ro BBIYUCICHUS.

Kpurepuii COBMECTHOCTH CUCTEMBI JIMHENHBIX YPABHEHUM.

DneMeHTapHbIe MpPeoOpa3oBaHUsl CUCTEMbl JMHEHHBIX ypaBHeHuM. [IpuBenenue
MaTpullbl K CTYIIEHYaTOMY BHUAY. PelleHne CucTeMbl JIMHEHMHBIX YpaBHEHUH
merozoM ["aycca.

OpHOpoaHas cucTeMa JUMHENHBIX ypaBHEHMH. CBsA3b pPELICHUIM HEOAHOPOIHOU U
ACCOLIMMPOBAHHON C HEN OJTHOPOJIHON CUCTEMBI.

[TognpocTpaHCcTBa, KpUTEPUI OIITPOCTPAHCTBA, IPUMEPBHIL.

ITonmpocTpaHcTBO (PyHIaMEHTATBHON CHCTEMBI PELICHUN OJHOPOIHON CHCTEMBbI
JIMHEWHBIX YPABHEHUMN.

EBknnnoBo BekTopHOE npocTpaHcTBO. Hopma BekTopa. YT0oa Mexy BEKTOpPaMH.

OpToHOpMUPOBaHHBIH Oa3uc.

3 cemecTp

Teopus x1e1MMOCTH

1. OtHomeHue JACIIMUMOCTHU HaIlCJIO Ha MHOXXCCTBC ICJIbIX YHUCCIT U €TI0 HpOCTCﬁIHHC CBOICTBA.

TeopeMa O ACJICHHUHU C OCTATKOM.

2. HOJl uw HOK nenpix uncen. Anroput™ EBkiuma. BzaumuaO nipocThie unca.

3. HpOCTBIe M COCTaBHEIC UHCJIa. beCKOHEUHOCTh MHOKECTBA IMPOCTBIX YHCCII.

4. OcHOBHas TeopemMa apu(pMETUKU U CIEICTBUS U3 HeE.

5. OtHomeHuE CpPaBHUMOCTHU 11O HATYpaJIbHOMY MOJAYJIIO Ha MHOXKCCTBC IECJIbIX YUCCII U €TrO

CcBOIicTBAa. MHOXECTBO KJIACCOB BBIUETOB Z .



Ilennsble 1podun

1. Koneunplie 1 OECKOHEUHBIE LIETTHBIE TPOOH.
2. Hawnnydmume npubnvkenus.
3. KBanpaTtuunble HppallMOHAILHOCTH U LIEITHbIE APOOU.

Teopust cpaBHeHM

UucnoBble CpaBHEHUS U UX CBOMCTBA.

Ko:1b110 KJ1aCCOB BHIYETOB 110 JAHHOMY MOJYJIIO.

[Tonnas u npuBeAeHHAs CUCTEMA BBIYETOB.

OyHkIMA Disepa.

Teopewms! Ditnepa u epma.

CpaBHEHUS C OJHUM HEU3BECTHBIM.

CpaBHeHus niepBoy creneHu. Kpurepuil pa3pemimMocTy JIMHEHHBIX CpaBHEHUM.

CriocoOsl pelieHus CpaBHEHHI MTePBOM CTENEHHU.

© © N o g~ w D

CucremMbl cpaBHEHU.

[EEN
©

[TonmHOMMAaNIbHBIE CPABHEHUS 110 TPOCTOMY MOIYJIIO.

[HEN
=

CpaBHCHI/IH BTOpOﬁ CTCIICHU I10 ITPOCTOMY MOAYIIHO.

[EEN
N

CumBodn Jlexanapa u ero cBoicTBa.

13. KBagpaTnuHbIi 3aKOH B3aUMHOCTH.

Iloka3aTesnu, nepBoodpa3Hble KOPHU U MHAEKCHI

1 [TokazaTens yncna no 3agaHHOMY Moay 0. CBOMCTBA MOKa3aTeseu.

2 CymecTBoBaHue MepBOOOPa3HBIX KOPHEW MO MPOCTOMY MOJIYIIIO.

3. WNHnekcsl 1 ux CBOMCTBA.

4 Apudmernueckue IpUI0KeHHUS TEOPUN CPAaBHEHUMN: IPU3HAKHU JCIIMMOCTH.

5 ApudmeTnueckre NPUIOKEHHUS] TEOPUH CPABHEHUH: UTMHA MEPUOJIa JECITHUHOMN 3aMucu

Ipoou.

5 ceMecTp
Teopust MHOTO4JICHOB
1. Konbllo MHOTOYJIEHOB OT OJJHOM Hen3BecTHON. CTeleHb MHOTOUICHA U €€ CBOMCTBA.
2. MHorowieHbl HaJx TmoJieM: neieHne ¢ ocratkoM, HOJl MHOTOWIEHOB, pa3loKeHUE
MHOTI'O4JICHAa Ha HCIPUBOANMBIC MHOXHTCIIN.
3. Teopema be3y.
4. Cxema I'opuepa.
5. MHOrowIeHbl HaJ O00JIACTHIO IEJIOCTHOCTH: KOJMYECTBO KOPHEH, (YHKIMOHATHLHOE U
aredpanvIeckoe paBeHCTBO MHOTOYJICHOB.

6. (DopMaJ'ILHaH IMMPpON3BOAHAA MHOTOWICHA U KPATHLIC KOPHH.



7. OcHoBHas Teopema anreOpbl. PasnoxeHue MHOTOUJICHA HAJ| MTOJIEM KOMILJICKCHBIX YHCEN Ha
HEMPUBOIUMBIC MHOKUTEITH.

8. Teopema Buera.

9. Pemenue ypaBHeHUH 3-ii

10. Pemenue ypaBHeHMI U 4-i1 CTENICHH.

11. HenpuBoaumble MHOTOYJICHBI HAJ| TTOJIEM JICHCTBUTEIBHBIX YHCEIL.

12. HaxoxaeHue palmoHaNIbHBIX KOPHEH MHOTOWIEHA ¢ IeNbIMU K03 purmenramu.

13. HenpuBoauMbie MHOTOWIEHBI HAJ| MOJEM PallMOHATbHBIX YHCEIL.

14. AnreGpandveckue pacIIMpEeHUs MOJICH.

15. M36anenue ot anredpanveckoll HpparmoHaILHOCTH B 3HAMEHATEIe APOOH.

16. Ilpumepbl TEOMETPHUYECKMX 3a/4ad, CBOISIIUXCA K YpPaBHEHHUSAM, HEPa3peIIUMbIM B
KBaJIpaTHBIX paJuKaiax.

17. AnreGpandveckue U TPAHCIICHJACHTHBIC YHCIIA.

18. IlocTpoeHne KoJIblla MHOTOWICHOB OT HECKOJIBKHUX ITEPEMEHHBIX.

19. Cummerpuveckre MHOTOUJICHBI.

20. IlpuMeHeHHE CUMMETPHUYECKHX MHOTOUJICHOB K PEIICHUIO0 CUCTEM YPaBHEHHIA.

JIuHeiiHbIe 0TOOPAXKEeHUS U JINHEHHbIE ONePATOPbI

21. JluneliHble OTOOpaKEHUS M JIMHEHHBIC OIEpaTOpPhl BEKTOPHBIX IPOCTPAHCTB, HPUMEPHI,
MIPOCTEUIINE CBOKCTBA.

22. Marpu4Hoe npecTaBleHue JIMHEHHBIX ONepaToOpoOB

23. JleiicTBUS HaJl IMHEHHBIM OIIEpaTOpaMHu.

24. Snpo m oOpa3 IMHEHHOTO OTOOpAKEHUSI.

25. Martpuna JHHEHHOTO oOreparopa OTHOCHTEIBHO TaHHOTO Oa3uca, ee W3MEHEHHE IIpu
nepexoze K Apyromy 0asucy.

26. CoOCTBEHHBIE  BEKTOpPbl M  COOCTBEHHblE  3Ha4€HHs  JIMHEHHOTro  omeparopa.

XapaKkTepucTUYECKOe ypaBHEHUE.

B koHIe HU3YUCHUA TUCHUIIJIMHBI IOABOASATCS UTOTH pa60TBI CTYACHTOB Ha JICKIITUOHHBIX U

MPAKTUYECKUX 3aHATUSAX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurepun oneHuBanus 3HAHUH 00y4al0IMXCS 110 JMCIHUIIHHE



Dopmuposanue 6ALILHO-PEUMUH2080U OYeHKU pabombl 00YYAIOUUXCSL

ITocemenune Pabora Ha
ITocemenune
MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMeH
JIEKIUH
3aHSATUN 3aHATHIX
PazbamioBkamo | 9 x 1=9 15x 1=15
212 GamioB 64 Gamna
1-3,5 BHJIaM paboT OajuIoB Bamios
cemecTpbl | CyMMapHBIii 9 6amoB 24 6anna 236 6amioB 300 6amioB
Makc. 0ayn1 max Max Max max

Kpumepuu OYeHueaHus pa60mbz 06)/‘{61}01/146206'}1 no umoeam cemecmpos

Ounenka Bbanasl (3 3E)
«OTJIIMYHOY 271-300
«XOpOLLIO» 211-270

«YIOBIETBOPUTEIILHO 151-210
«HEYIIOBIICTBOPUTEIHHOY 150 1 meHee

6. MeToauyeckue yKkazaHus 1Jisl 00y4alMMXCcs M0 OCBOEHUIO U CUMIIITUHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT oOydaromuxcs IMOCELICHMs JIeKUUH, aKTHBHOM
paboThl Ha TNPAKTUYECKUX 3aHATUAX, BBINOJHEHMS BCeX Y4YEOHBIX 3aJaHU IpernoaaBaTels,
03HAaKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKHMU — oJHAa U3 (OpM aKTHUBHOM CaMOCTOSTENbHOM paboThl OOyuarouuxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPaTKO, CXEMaTHYHO, MOCJIE0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJIBI, 0000IIEHUs, GOPMYIUPOBKU. B KOHIlE JeKIMK mpernojaBaTeib
OCTaByIsieT BpeMs (5 MUHYT) MJIsE TOTO, YTOOBI OOydYaromuecs WMeEId BO3MOXKHOCTH 3a/1aTh
YTOYHSIONIME BOMPOCHl 10 H3y4yaeMOMy MaTepuany. M3-3a HEIOCTaTOYHOIO KOJUYECTBa
ayJUTOPHBIX YacOB HEKOTOpble TEMbl HE YAAeTCs OCBETUTh B IIOJHOM OOBEME, IO3TOMY
IpenoaaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BBIHOCHT HAa CaMOCTOSITEIIBHYIO
paboTy CTYIEHTOB, PEKOMEHYys Ty WIH WHYIO nuTeparypy. Kpome sToro, ass jnydinero ocBOeHUs
MaTepuaia M CUCTEeMaTH3alMi 3HAaHUN M0 JUCHUILIMHE, HEOOXOAMMO IOCTOSHHO pa3dupaTh
MaTepHalbl JEKIHH 110 KOHCIIEKTaM M yueOHbIM nocoOusiM. B ciiyuae HeoOxoauMocTu oOpamarbes
K [IPENOJABaTEIO 3a KOHCYJIbTAllUEN.

HO}]FOTOBKa K IIPAKTHYC€CKHUM 3aHATUAM.



IIpy MoAroToBKE K MPAaKTHUUECKUM 3aHATUSAM CTYIEHT JOJDKEH HM3YyYUThb TEOPETHUECKUMN
MaTepuan MO TeMe 3aHsATHs (MCIOJIb30BaTh KOHCIEKT JIEKIMM, W3YYUTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C IOMOTHUTENLHOM INTEPaTypOoil, MPpU HEOOXOJUMOCTH JOMOJHUTH KOHCIEKT, Jesas
B HEM COOTBETCTBYIOIIME 3allUCH U3 JHMTEPATYpPHBIX HCTOYHUKOB). B ciydae 3aTpyaHeHuUu,
BO3HUKAIOIIKUX IIPM OCBOEHUU TEOPETUYECKOTO0 MaTepuana, CTYACHTY cieayeT oOpamiarbes 3a
KOHCYJIbTAlliel K TpenojaBareiro. Mg Ha KOHCYJIbTAalWIO, HEOOXOJMMO XOpOIIO IMPOIyMaTh
BOTIPOCHI, KOTOPbIE TPEOYIOT Pa3bICHEHHS.

B Havase npakTU4eCKOro 3aHATHUS MPENOAABATENb 3HAKOMUT CTYJIEHTOB C TEMOMU, OIJIAIIAeT
IJIaH MPOBEJICHUS 3aHATHUS, BbIIACT 3aJaHusd. B TeueHue OTBEIEHHOrO0 BPEMEHM Ha BBIIIOJIHEHHE
paboThI CTYJCHT MOXET OOpaTUTHCA K MPENOJaBaTeNio 3a KOHCYJIbTAllMed WK pa3bsicCHeHUAMU. B
KOHIIE 3aHSATHS IPOBOIUTCS IIPHEM BBIIOJIHEHHBIX 33JJaHUH, COOECET0BAaHHE CO CTYACHTOM.

Pe3ynbTarhl BEINOTHEHUS TPAKTUUECKUX 3/1aHUN OIICHUBAIOTCS B Oajuiax, B COOTBETCTBUU C

0alIbHO-PEUTUHTOBON CHCTEMOI YHUBEPCHUTETA.

Ilianbl NpaKkTHYECKUX 3aHATHIL (cemecTp 1)
3AHATHE Ne 1. MHoO)kecTBAa M ollepalluy HAJl HUMH

1. Haiimure AU B, An B, A\B, B\A, A', B eciu:
HA={10,3,4} B={0, 4, 6}
2)A=[0,2],B=(1,5)

3)A=[0,2],B=[2,5],

4)A=]0,2],B=H{0, 4,6}

5) A=[0, 2], B ={4, 6},

6) A = (-, 7], B = (5, 8),

2. Jloka3aTh WM OIIPOBEPTHYTH CIIETYIOIINE PABCHCTBA!
1) A\B = ANB;

2)AU(B\C) =(AUB)N(AUC);

3) (AU B)\(ANB) = (A\B) U (B\A);
4) A\(B U C) = (A\B) n (A\C);

5) (A\B)\C = (A\O)\(B\O);

6) A\B =AU (AN B);

7) A\(B U C) = (A\B)\C;

8) (A\B) U C = (AU C)\B;

9) (An B)\C = (A\C) U (B\0);

10) (AU B)\C = (A\C) U (B\0)

3AHATHE Nel. ]lekapToBO NpoU3BeAeHHE MHOXKECTB

1. 306pa3uth Ha 1eKapTOBOM TUIOCKOCTH JIEKapTOBO Mpou3BeneHuss AxB u BXA
1)A=]1,3],B=11, 2],

2)A=[1,2],B=(1,2),

3)A=[1,3),B={1, 2},

4HA=1{1,2,3},B={0, 1},

5)A=[1,3],B=[1, «],

6) A=(1,0), B=][2, w0),



7)A={1,2,3}B=(0, ),
8) A=[0,3],B=R.

2. Jlokaszath CBOMCTBA OIEpalliii HaJl MHOKECTBAMHU:
1) (A U B)xC = (AxC) I (BxC)

2) (A N B)xC = (AxC) N (BxC)

3) (A \ B)xC = (AxC) \ (BxC).

3. Jlokasatb, 4TO JJIs1 BCEX HATypaIbHBIX YUCEI

2 2
a1 +2+..+n= N, By 18428+ +pi= (0D
2 4
D(2n+1
6) 1242+ +p2="0F )6( s ); r1+3+5+...+@2n+1)=(n+1)
1) 12+32+...+(2n—1)2:n(2”_1;(2”+1);
-1 1
e) 1-2+2.3+..,+(n-1).n:Lr3‘(n+);

3AHATHE Ne3 CooTBeTCTBHSA, BUABI COOTBETCTBUIH

1. Oxapakrepu3oBaTb COOTBETCTBHUS, AEHCTBYIOLIUE U3 MHOKeCTBA {1, 2, 3, 4} Bo MHOXeCTBO {1,
2, 3}, HaliTh OOpAaTHEIE.

a) {<1, 2>, <1,1>,<2,2>,<2,3>,<3,3>},

0) {<I, 2>, <2,3>,<1,3>},

B) {<1, 2>, <2,3>, <3,3>, <4,1>},

r) {<1, 2>, <2,3>, <3,1>}.

2. OxapakTepu30BaTh COOTBETCTBUS 3aJaHHBIE HA MHOYKECTBE BCEX JIEWCTBUTEIbHBIX YUCEIL:

a) f(x)=+x, 6) g (x)=Inx, B) f(x)=sinx, ) f(x) = 1 m) f(x) =x2+5,

9
X

e)h(x) =2%1, 3)f(X) =x3+1,m) g(X) = vx+1,x) h(x) = xil’n) g(x) = ctgx.

Haiitn oOpaTHble COOTBETCTBHS IJIsi JAHHBIX COOTBETCTBMH. OIpenenuTs €cTh JIM CPeIu HUX
GyHKINU.

3AHATHE Ne4. Komno3uums COOTBETCTBHI, 00paTHOE cOOTBeTCTBHE, PyHKINHU

1. Haiitu komno3unuwu fog , gof.
a) f(x)=vx, g ®=Inx;
1
0) f(x)=sinx, g(x) = —;
X
B) f = {<1, 2>, <2, 3>, <3,5>}, g = {<1, 1>, <2, 3>, <3,2>};
r) f={<2, 2> <2, 3> <3,1>}, g ={<1, 4>, <2, 5>, <1,6>}.

2.f.A—>B,0:B—>C,h:C—> D (A=C=D =R, B =R:). Haiitn koMno3umnuu:
g-f.he(g-f), heg, (h-g)-f, gf, (g-f)-h, g-(h-):
1) f(x) =x2+5, g(x) = vx , h(x) = 21,
2) f(X)=x*+1,9(x)=vx+1,h(x)= 1
x

3) f(x) =3+x% g(x) =g (4 +x), h(x) = 11+x,
4) f (x) = arcsin(x +2,5), g(x) = sin x, h(x) = 3%




3AHATHE NeS. buHapHble OTHOIIECHUS

l. BI/IHapHBIe OTHOIIICHUA p 3aaHbl HA MHO>XKCCTBC I[efICTBHTCHLHLIX YHUCCII. OHpeI[eJII/ITe,
ABJIIAKOTCA I OHHU pe(i)J'ICKCI/IBHI)IMI/I, CI/IMMeTpI/I‘{HBIMI/I, TPaH3UTUBHBIMU, aHTI/Ipe(bJ'ICKCI/IBHBIMI/I,
aHTI/ICI/IMMeTpI/I‘-IHBIMI/I.

a) xpy ®x* =y, O)xpy®x* +y* =1,

B)Xpy ® xy>l, Nxpy ey =K,

2. buHapHble OTHOIICHHUS 3a/IaHbl HA MHOKECTBE 1eJbIX yncel. Onpeaenute, SBIsOTCS U OHU
pedreKCUBHBIMU, CHMMETPUYHBIMU, TPAH3UTUBHBIMU, aHTUPE(DICKCUBHBIMH,
AHTUCUMMETPUYHBIMHU.

a) m pn < 9m — n kpatHo 4,

06) M p n & 7m — N kpatHO 6,

B)Xpy® x?+y? =1,

rxpy < (x+y)aenmurcs Ha 3,

)X Py < X—yaenures Ha 3,

)X py & 2x =3y,

&) M p N <>5m —n kpatHo 4,

3) M p N <& m kpatHo N,

3. IlpuBeaute mpumep OMHAPHOTO OTHOIIEHHS, KOTOPOE

a) TpaH3UTHUBHO, CHMMETPUYHO, HO HE peIeKCHUBHO,

0) pediekCHBHO, CAMMETPUYHO, HO HE TPAH3UTHUBHO,

B) pe(briekCHBHO, TPAaH3UTUBHO, HO HE CHMMETPUYHO.

4. Ha muoxectBe {1,2,3} 3a1aHo OMHAapHOE OTHOILIEHUE P. BBISICHUTD ABIISIETCS JIU OHO
OTHOIIICHHEM AKBUBAJICHTHOCTH, OTHOIIEHHEM TOPsIIKA (€CIH 1, YKa3aTh, CTPOTOTO WIIH
HECTPOTOT0, IMHEHHOTO WIN HEJTMHEHHOTO0).

a) p = {<1, 2>, <2,3>, <1,3>},

0) p ={<1, 2>, <2,3>,<1,3>,<1,1>, <2, 2>, <3, 3>},

B) p ={<1, 2>,<1,1>, <2,2>}

3AHATHE Ne6.OTHOLIEHHE YKBUBAJIEHTHOCTH U MOPSAKA

1. ITocTpoiite BceBO3MOXKHBIE pa3OueHust MHOkecTBa {1, 2, 3, 4} Ha KJIaccChl.

2. Haiitn pazOueHne MHOXKECTBA LIEJIBIX YMCEN Ha KJIACChl 9KBUBAJICHTHOCTH, €CITH OTHOIIICHUE
SKBMBAJIEHTHOCTH 3aJIaHO IO MPABHIIY X=Y <> (X —Y) : m.

a) m=5,0)m=28,B)m=06 (1n/3), 1) m="7 (1/3).

3. BHHapHoe OTHOUICHUEC 3aJIaHO HA MHOXKCCTBEC Iap [[eﬁCTBPITeHLHLIX HUCeIl. BI)I)ICHI/ITe, SABJISICTCA JIX OHO
OTHOIICHUEM DKBUBAJICHTHOCTH WUJIM OTHOIICHUEM NIOPsIKA.

a)(a,b)p(c,d) <= a-b=c—d.

6) (@, b)p(c,d)<= a<cab<d.

B) (X1.,y1) p (X2,y2) & 2xX1t y1 = 2X2t+ y2,

r) (X1,y1) p (X2,y2) < X1y2 = X2y1,
1) (X1,y1) p (X2,y2) & X1+ y1=Xot y2

e) <X, t>p<y,z> @ X<yummnpuXx=Yy,t<z,
K) <X, >p<y, 2> X=yut=z
3) <X, t>,p<y, 2> X=ynt<yz,

3AHATHE 7. IlepecTaHOBKH U NOACTAHOBKHU



1. Kakue u3 CJICOAYIOIIUX COOTBETCTBUI SBISIOTCS noaACTaHOBKaMU. 3anucathb INOACTAaHOBKH B

CTaHJApTHOM BUJC U HalTH Cpcar HUX paBHBIC:

(1 3 4 2) (4 2 1 BJ (1 2 3 4}

2) 2 4 3 4 . 6) 1 2 3 4 . ) 14 2 3 ’
[3 1 41 2] [1 3 4 2 3] (1 2 3 4 2]

r) 2 1314 ) 4 31 2 3 ) 4 3 2 1 4

2. BeruucnuTh npousBeieHHEe MOJICTAHOBOK:

(123}(123] (123)(123} (123}(123}
a)123132,6)231 213,3)312321@[/3)

(123456789}(123456789]
r)

9 6 5187 23 49543172628 2

1 2 3 456 7 8)(1 23 456 7 8
ﬂ)2475186321368745

8 4 3 21 7 5)\4 713 6 8

»
N

(12345678)(12345678}

e) (n/3).

3. Haiiaute 4€THOCTH y BCeX MOACTAHOBOK U3 3a7aHusl 1 1 2 M y UX IPOU3BEICHUM.

4. Haiinute oOpaTHBIE U1l BCEX MOJCTAaHOBOK U3 3amanus | u 2. Onpenennure 4€THOCTH OOpaTHBIX
IIOJICTAHOBOK.

3AHATHE 8. MaTpuubl 4 onlepanuy HAJl HUMH

1. laHbl MaTpuULbL:

S ET O P I Eay B S

Borunciuts A + E, BC, CB, A2,
2. BBIIOIHAUTE AeficTBUS:
3 2 -12(-5 1 11

-15 0 |7 -3 8],
-4 1 -9 1 0 4

1 -4 -2)-3 4 3

3. Ykaxure PasSMEPHOCTU MATPUL] U TPAHCTIOHUPOBAHHLIC K HUM.



-1 2 -5
(l 2 3 4 5} 1 6 3 4
3)54321;6)103;13)_1;r)(247).
3AHATHE 9. OnpenenTeu U UX CBOICTBA

JIoKa3bpIBatOTCS CBOMCTBA OINPEEIUTEIICH, HE IOKA3aHHBIE HA JICKLIUH.

1 2 3 4
1 3 5 7
1 2 4 -1
-1 -2 -3 -3

1. YUeMy paBeH onpenennuTesib MaTpUIbl A =
2. BeruncauTh Mpou3BeICHNE U HAUTH OMPENICTUTENb KaX/101M MaTPHUILbl, BXOASIICH B

IIPOU3BE/ICHUE, U PE3YJIbTaTa YMHOKEHUS.

2 1 0 3 4 5 1 0 2 -1 2 1 3 -1
2 0 -4 2||-4 —2 -6 2

10141 3 2 1 0 2 -1||l2 1 3 -1

2) 51 1){-110 L3 0 6 -3)(6 3 9 -3

(6]
w
[
w
w

1 -3 -2|-|0 1
B) 5 2 1 4 2 v 6 3 9 -3){6 3 9 -3
3. BeIYHCIUTE ONPEICITUTENIb MATPHUIIBI

x y z x 1 0

1 01 y 0 1

511

a) o wa 2 LY

3AHATHE 10. O6paTHble MaTPUIbI

1. Haiiti MaTpuily oOpaTHyI0 K MaTpHUIIE, ECIIU OHA CYIIECTBYET:
1 2 1 4 -8 7
(1 ZJ (1 2} 4 3 -2 2 7 -2
1 - 5 _—4 -1 1 2 1
a1 73 52 4) 1) (a3) ,
1111
3 -1 1 3 0 1 1 1
0111 -3 -2 0 2 -1 O 1 1
0011 -3 -2 0 2 “1 -1 0 1
0001 0 0

) ) -1 -1 -1 %) (71/3) -1 -1 -1

2. PemmmTh MaTpu4HOE YpaBHEHHE:

NI



4 1
()

6) ,

o 3 1 2 0 1
4 -1 1|-x |0 1 0
B)S 1 1 0O 0 3

1 -1 -2 1 0
2 -1 -1|-Xx 0 0
pl-1 3 2 _ o 1

Conep:xaHue BHeayTMHTOPHOI padoThI CTyJIeHTA NP MOATr0TOBKe K 3aHATHIO: Ne 70 (uéTHEbIC),
72 (3).
3AHATHE 11. Pemienne cucteM no npasuiay Kpamepa

O r O

Pemmts cucrems o npasuiny Kpamepa:

X+3y—2z=3 2x+y-3z=1
a) 12X+y-32=2 ; 0) 12X+6y—-4z=0;
2x+4y—-4z=1 x+2y-2z=-1
X+2y—-2z2=0 —4xX-2y+62=3
B) 2X+Yy—-32=2 ; r) {X+3y-2z=1
2x+6y—-4z=1 x+2y—-22=0

3AHATHE 12. JIuHeiiHas 3aBUCHMOCTb U HE3aBUCHMOCTh KOHEYHOH CHCTeMbl BEKTOPOB
1) Boruncnuth MHelHYI0 KOMOMHAILUIO a1 + a2 — 3a3 ISl CUCTEM BEKTOPOB:

a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1);

0) a1(4, 2, 3,-1,5), a2(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11);

B) (1/3) a1(3,-2,4,-1,-1,2), a> (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3);

r) (n/3) ai(1, 1, 1, 1), a2(1, 0, 0, 0), a3 (O, 1, -2, 1).

1) Fo(X)=xHx3, f2(x) = x* - X3, f3(x) = 8x*+4x°.

2. Beraucnuth auHeiHbIe KoMOuHamu ai(1, 0, 1, 2), ax(1, 1,0, 1), a3 (1,1,0,1), as (3,2,2,4):
a) a1 + 2ap + 3az + 4ay;

0) a — a1 — 3agz;

B) — 3a1 + as;

r)a; +az +az— as.

SIBnsieTcst 1m 3Ta cUcTeMa JIMHEHHO HE3aBUCUMOM?

3. OnpenenuTs, KaKue U3 JaHHBIX CUCTEM JIMHEHHO HE3aBUCHUMBI:

a) ai(l, 2, 3),

0) a1 (0, 0, 0),

B) a3 (3,2,1), as (6,4,2);

r) (1/3) a1(4, 2), ax(1, 1), az (-6, -6),



m) a1 (2,1,9,-11,16), a2 (10, 5,10,-6,17);

e) (1/3) a1(3,-2,4), a2 (-5,3,2), a3 (8,-5,3), a4 (7,-5,19), as (11,12,-15);

x)ai(1, 0, 1, 2),a2(1, 1,0, 1), a3 (1,1,0,1), as (3,2,2,3), as (2, 1,2,2);

3) (a/3) a1(3, -4, 1,2),a2(1, -1, -1, -1), a3 (0, 0, 0, 0), a4 (4,-3,1,2), as (1, -6, 1, 2);
3AHATHE 13. ba3uc u paHr KOHEYHOH CHCTeMbl BEKTOPOB

OcymecTBisercs: pa300p TOMaNIHEro 3aanus (IIPOBEPKa OTBETOB, BHIICHEHHE BOIIPOCOB).
@poHTaNBHO U y TOCKH pazbupatorcs 3anaun 18 (Heuérnsie), 19, 20, 22, 23 (1).

1. Haiitu panr u 6a3uc cucteMsl BEKTOPOB, BBIPA3UTE BCE BEKTOPBI CUCTEMBI Uepe3 Oa3uCHbIE:
a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1), as (4,4,1);

0) a1(4, 2, 3,-1,5), a2(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11), a4 (2,1,9,-11,16), as (10, 5,10,-6,17);
B) (1/3) a1(3,-2,4,-1,-1,2), a2 (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3), a4 (7,-5,19,1,-10,9),

as (11,12,-15,8,17, -20);

r)ai(1,0, 1,2),ax1,1,0,1),a3(1,1,0,1), a4 (3,2,2,3), as (2, 1,2,2);

) ai(3, -4, 1,2),ax(1, -1, -1, -1), a3 (3,-4,1,2), a4 (4,-3,1,2), as (1, -6, 1, 2);

e) (n/3)aw(1, 1, 1, 1), a2(1,0,0,0),a3 (0, 1, -2, 1), a4 (0, 2, 0, - 2),

3AHATHE 14. Paur maTpuubl.

OcymecTBisgercs pa300p TOMalIHEro 3a7aHus (IIpoBepKa OTBETOB, BHIICHEHHE BOIIPOCOB).
@poHTANBHO U y TOCKH pazoupatorcs 3anaun 18 (Heuérnsie), 19, 20, 22, 23 (1).

PaboTa mo Mukporpyrmmam — BEIYUCICHHE PAHTOB MAaTPHUI] Pa3HBIMHU ITYTSIMH — Ha CKOPOCTb.

Breraucnuts paHTru CJICAYIOHIUX MAaTpUIL:

1 2 -1 0 3 8 5 3 7 1
1 -1 -1 3 -3 4 6 7 9 11
2 3 2 -1 4 3 0 -1 2 7 1 2 1
2 3 0 1 2 15 11 9 13 19 4 3 -2
2) 1 5 -1 -9 21 . 6) 17 10 2 -5 6 . B) -5 -4 —1’
4 -8 7
2 7 2 111 3 -1 1 3 o 1 1 1
6 1 5 0111 3 -2 0 2 1 0 1 1
B 0011 3 -2 0 2 1 -1 0 1
Do\l T8 9 H 000 1) -t —1 —1 0] g gy (-1 -1 -1 0

3AHATHE Ne 15. KoutpoabHasi padoTra

2 cemecTp
3AHATHE Nel. I'pynnbl, NOATPYIIIbI



1. HOHL?)y}ICb KpI/ITepI/IeM HOI[prTIHBI U TEM, YTO MHOXKCECTBO BCCX ,HGIZCTBPITGJIBHBIX HUCCI —
rpynna 10 CJIOKCHHIO, 4 MHOXXCCTBO BCEX I[Gf[CTBHTG.HBHBIX YUCCII 663 HYJISL — rpynna 110
YMHOXKEHHIO, OTIPEIITUTE, KAKUE U3 MEPEUNUCICHHBIX MHOKECTB 00Pa3yIOT IPYIITY OTHOCHUTEIBHO
CJIO’KEHUS, TPYIIY OTHOCUTEIHHO YMHOKCHHUS:

a) Llenbie uncna; Llensie uncna, kpatHsie 5; Heu€THbie enbie yncia; PannonanbHbie yncia;

[TonoxuTenpHBIE pallMOHATIBHBIC YUCIIA; palliOHaNIbHbIe Yrcia 6e3 0;

M={a+bv2  rea beQ}l A={1,-1,0!,C={3" nez}

0) (1/3) HarypanbHble uncia; nenble Yrucia, KpaTHble TpéM; YeTHbIE Leble YUCa;

D={5k-1,keZ}, A= {k? k EZ}uppanmonansnsie uncia, B= {1, -1}, M={a + b‘/§ ,Tae a, b
€z}, C= (3" n€z}.
2. Onpesienure, KaKUe U3 HAMICHHBIX B 33aHUU | TPYII SBJISIOTCS MOArPYIIIIAMHU IPYTHX TPYIIIT

K3 TOI'O XK€ 3aaHu.

3AHATHE Ne 2. Knaccel cmexcnocmu zpynnot no noozpynne. Hopmansusie oenumenu zpynnut
3anaHus 1J11 CaMOCTOSITEIbHOTO PELICHMUS:

1. JlaHBI ITOACTAHOBKU:

123 12 3 12 3 12 3

wel 23 132 231 213
12 3 123

w=3 12,321

Haiitn Bce moarpynmnsl JaHHOM rpynnsl. [IoCTpOXTS JIeBbIE U IIPAaBBIE KJIACCHI CMEXHOCTH 110 BCEM
HETPUBUAJIBHBIM IOATPYIIIAM.
2. JlaHbl MaTpULBL:

1 0 -1 0 0 -1 0 1

01 0o -1 1 0 -1 0

,A= B= ,C=
Hatitu BCe NOArpyImmnbl W IMOCTPOUTH JICBBIC MW IIPAaBBIC KJIACChI CMEKHOCTH II0 BCEM OTHUM
MOATPYIIIIaM.

3. HaiiTu MHOKECTBO KJIaCCOB CMEKHOCTHU TPYIIIIBI HENBIX YUCEI MO MOATPYIIIEe YUCEN, TENSIINXCS
Ha 5 (Ha 6 — 1/3). HaliquTe BCce mOATpYIIBI TPYIIIBI KJIACCOB CMEXKHOCTH.

4.Kakue 3 HaliICHHBIX TOATPYIII SIBJISIOTCS HOPMAIbHBIMU JI€TUTEISMA?

3AHATHE Ne 3. Koavua u nons
No 1. Kakue u3 nepeyncieHHbIX MHOXKECTB SIBJIIFOTCSA KOJIBIIAMH U MOJIAMU?

a) lemnspie uncna;
0) Llenpie uncna, KpaTHBIC 5;
B) Heu€tHble 11em1b1€ UnCa;



r) PartmonanbHble 4ncia;
1) [TonoxurenbHbIE pallMOHAIBHBIC YMCIIA; palliOHaANbHbIe Yncia 6e3 0;

e)M={a+b~2 ,rrea b eQ},
x®x)A={1,-1,0},

3) C={3",n eZ}.

Ne 2. JlomarniHee 3agaHue

a) HarypanbHble uncia;

0) 1emnbie yncia, KpaTHbie TPEM;
B) UeTHbIe 1eNIbIE YHCIIA;
r)D={bk-1,k € Z},

n) A = {k? k €Z},

€) UppallMOHAJIbHBIE YUCIIA,

x) B ={1, -1},

3)M:{a+b\/§ ,Toea, b €Z}.

3AHATHE Ne 4. Koabuo MHOZ0UNIEHOB U KOJIbUO KLACCOE8 GbIUEH 08

BoisicHuTe, ABIISIIOTCS JIM TPYNIION 110 CIOXKEHUIO U YMHOXKEHHIO, KOJIBIIOM, [TOJIEM:

a) MHO>KeCTBO BCEX MHOTOYJIEHOB OT OJJHOW MEPEMEHHOI

0) MHO’KECTBO MHOTOWICHOB N-ii CTCTICHH

B) MHOKECTBO MHOT'OYJICHOB CTEIIEHU HE BHIIIIE N

') MHOKECTBO KJIACCOB CMEXKHOCTH TPYIIIBI LEIbIX YUCEI, IO MOATPYIIE YUCE, ASTMAIINXCA Ha 5
1) MHO>KECTBO KJIACCOB CMEXKHOCTH TPYIIIIBI LIEIBIX YHCEIN, MO MOATPYIIIE YUCeN, NeNSIUXCs Ha 6
€) MHOKECTBO KJIACCOB CMEKHOCTH TPYIIIBI HEIbIX YUCEI, 110 TOATPYIIE YUCE, ASISIuXcsa Ha 4

)K) MHOXECTBO KJIACCOB CMCKHOCTHU I'PYHIIbI HEJIBIX YUCCII, 110 IMMOATPYIIIC YHUCCII, ACTIAINXCS Ha 3

3AHATHE Ne 5. Konvua u uoeasnl

Jlokazarh, 4TO MHOKECTBO MATPHI] 2X2 — KOJIBIIO.

Briscaute, SIBASIOTCS JIM MOIKOJIBIIAMU WU UICAaMH B JAHHBIX KOJIbIIaX (a, b — MpOU3BOJIbHBIE
JIEMCTBUTEIIbHBIE YHCIIA) CIIEIYIOLINE MHOKECTBA!

a) LeJIble YKcTa B KOJbIe KOMIUIEKCHBIX YHCEIT;

0) KOMIUIEKCHBIC YMCiIa BUa a + ai, Ie a IeMCTBUTEIHFHOE YHCII0, B KOJIbIIE KOMIUIEKCHBIX YHCEIT,

(a aj
a a
B) MHOXXECTBO MaTpPHI[ BHa B KOJIbII€ MAaTPHUI] BTOPOTO TMOPSI/IKA,;
a b
b a .
I') MHOKECTBO MATpHII BHIa B KOJIbIIE MAaTPHUI] BTOPOTO TOPSIKA,;

(a aj
,21) MHOXCECTBO MaTpull BUaa B KOJIBII€ MAaTpHUI] BTOPOIro rmopsaKa,

OJ
e) MHOXKECTBO MaTpHUIl BUJa B KOJIBIIC MAaTpHILl BTOPOT'O MOpsaKa



3AHATHE Ne 6. I1o1e KOMILIEKCHBIX YHce, ajJredpanyeckasi popmMa KOMILUIEKCHOTO YHCIa

1. Beraucauts BeIpakenus: (1-i)%,i%, (L++/3i)?, (2 -3i)(2 + 3i), (1+/3i)°, (\/§+i)3.

2. Hnsa uucen —2+3i,-2-3i,4-7i,5-4i,-2,-19100,-i 3amucatb WM IPOTHUBOIIOJIOXKHEIE,
COTIPSKEHHBIE M OOpaTHBIC YHCIIA.

1 H > . . .Zl.
3. st uncen z, =3+2i U 7, =-4+i HalTH Zl+22,zl—zz,zlzz,z=,
2

4. Bprauciaure:

a) (7 - 3i)%; 6) 12_\/5%_; B) Z;z; r) % 1) i#% e) i,
—-/3i
6) (w3) 2 +i)% 6) ((:;g::g;ii);; 8) ZLZZ; r)i& ) i e) i2%.

3AHATHUE 7. I'eomeTpuUecKHUil CMBICJ M TPUTOHOMETPHUYECKast (pOPMa KOMILJIEKCHOTO YHCJIA
1. M300pa3ure Ha KOMILICKCHOM IIOCKOCTH YHCIIa

a) 2+4i; 6) 4+2i; B) -3 —5i;1) —1i;
n2—i; e)—2+i;x)—2;3) 1.

2. 3anuIInTe YUciia KOMIUIEKCHO-CONPSKEHHBIE JaHHBIM U Ha KOMIUIEKCHOMN IIOCKOCTH ITOCTPOMTE
BEKTOPBI, H300paKAIOIIKE TaHHBIE YHCIIa U KOMIUIEKCHO-COTIPSDKEHHBIE C HUMH.

a)z=3+i; 6)z=3-i; B)i; 1)i—3;1)3;e)-5i.

3. Ha KOMIUIEKCHO TUIOCKOCTH 3aIITPUXYHTE BCE TOUKH Z, YIOBIETBOPSIOIINE YCIOBHIM

a)lz| < 1;
0)i—z|<1;
B) || > 1;
r)jz+i|=3;
n)argz—z,
e)|z—1P+ |z + 17 = 4;
X)|z—1i]| < |z+2-3i|;
3)argz =,

lz—-i|=1
") argz=£;

2

K) |z| <[z/2]| + 1,

M z-1+i|<2,

M)Imz>3

H) -1<Rez<0

3AHATHE 8. Tpuronomerpuueckas opMa KOMILIEKCHOTO YU CJIA
1.IIpencraBeTe cieayromue YUciaa B TPUTOHOMETpUUIECKon hopme:
a)1,—i,6)1—i,8) -1 /3i, r) -2 +7i, 1) sina— icos o,

e) i, ~1,%) 1 +i, 3) V3—1i,mu)5i, k) 3 5i, 1)-Ccosa. + iCOS aL.

2.BeramciuTe ¢ MOMOIIBIO TTEpexo/1a K TPUrOHOMETPHIECKOH opme:



L2, id8,
a) 4 4 6 6 ;6)(6+2i‘/§)(-3—3i)

1+i —2+i28 3 3, B 1
3433, o 153 .2 2 2 2

3AHATHE Ne 9. BoiuucieHue KOpHei

1. Beiuucnure u pe3yabTaT NpeAcTaBbTe B TPUTOHOMETPUUYECKOM Gopme:

[3-3i —2-2i 5/ 1-i 3/—1”
a) i+\/§; 6) i—1 ;B) —2+2i\/§; F) ].-I-\/él

2. Beruucnute u pe3ynpTaT NpeACcTaBbTE B adredpanyeckoit popme:

a) v=3+4i : 6) 15+ 8i

3. Pemnte ypaBHeHUs1, OTBET 3aMUILINTE B TPUTOHOMETPHUECKOM opme

a)x>-2=0
6)x>+2+2i=0
B)x3+i=0

6)x‘+1+3i=0.

4. PemuTe ypaBHEHHUs, OTBET 3alMILIUTE B anreOpanyeckoil popme
a)x° =1,

6)x‘=—1-+3i;

B) x0=—1i;

rx3=2-2i.

3AHATHE Ne 10. Konmponavnas paboma

3AHATHE 11. BekTopHbIE NPOCTPAHCTBA U MOANPOCTPAHCTBA.

®poHTATBHO U Y TOCKHU pa3ouparotcs 3amaun 1,2 ( 1-4), 3,5, 13 (1 -2), 14, 15 (3 - 6).

1. BrisicHuTh, 00pa3zyeT U BEKTOPHOE MPOCTPAHCTBO MHOKECTBO BEKTOPOB BUAA

a) {(a, at+p, at+2p}, a, B € R}.

0) {(a, atP, o+2}, a, B € R}

B) {(a, aff, at2B}, a, B € R}.

r) {(0, at+P, o+2B}, o, B € R}.

2. Jloka3aTh, 4TO BEKTOPHBIMU MIPOCTPAHCTBAMU HaJI MOJIEM ACHCTBUTEIBHBIX YHUCEN SBISIFOTCS:
a) apupMETHIECKOe BEKTOPHOE MPOCTPAHCTBO,

0) MHOXECTBO MaTpHIl pa3mepa 3x3 ¢ AeHCTBUTETLHBIMU KOdhDHUIIEHTaMHU,

B) MHO)KECTBO BCEX MHOT'OUYJICHOB CTCTICHH HE BBIIIIE N,

T') M0JIe KOMIUIEKCHBIX YHCEIL,

1) TI0JIe JeMCTBUTEIHHBIX YHCE.

3AHATHE 12. Pemienue cucTeM JIMHEHHBIX ypaBHeHmMii meTonom I'aycca (HeogHOpoaHBbIE

CHCTEMBI)



Haiitu o61iee perieHne CUCTEMBI U KaKoe-HUOYIb YacTHoe perieHue. Caenarhb

POBEPKY.

a)X1—3x2+4x3+2x4=1
2x1 +4x2 —3x3+3x4=-1
3x1 + X2+ 2x3—%x4=0
12x1 +4x2 +7x3+2x4=0

0) x1 —2x2 + 8x3+ 3x4 = -1
5x1+ 10x2 +2x3+ 11x4 =3
9x1 + 2x2 + 34x3+23x4 =3
Tx1+4x2 +26x3+20x4 =4

B) 3x1 + 2X2 + 5x3 + 2x4 + 2x5= 1
2x1+ X2 H4X3 + X4+ X5 =3
Xo—2X3+ X4 +Xx5=7
2x1 +3x2+x3+3x4+3x5=0

) 4x1 —4x2 + 3x3 + 6x4 + 2x5=1
2X1 —2X2+ X3 +2x4+2x5=1
X1 —Xo+Xx3+2x4+3x5=2
X1 — X2+ 3x3+7x4+ 11x5=0

3AHATHE N 13. Perienne cucTeM JIMHEHHBIX ypaBHeHH MeToioM "'aycca (oqHOpoaHBIE

CHCTEMBbI)

Haiitu ¢pyHIaMeHTanbHYIO CUCTEMY PEIIEHUH I CUCTEMBI OJTHOPOIHBIX TMHEWHBIX YpaBHEHHHA

a)3x1+tXx2+x3—-2x4—9x5=0
4x1+x20+2x3—-3x5=0
Ox1+2X2+5x3+2x4+x5=0

0)x1+t4x2+x3+2x4=0
6x1+x2—2x3—3%x4=0
5x1—6x2—4x3—T7x4=0
Tx1+8%2+x4=0

B) 2X1 — 12X2 — 5x3 — 8x4 — x5= 0
Oxp + X3+ 2x4 +3x5=0
10x1 + 6x2 —3x3+ Tx4+ 15x5=0
4x1 +3x2 — X3+ 3x4 + 7x5=0

r) 5x1+3x2 + X3+ 2x4 + 3x5= 0
7x1+ 5x2 +3x3 +4x4+ 6x5 =0
2x1 +2xo +2x3+2x4 + 2x5=0
8x1+4x2 +2x4 +3x5=0

1) 3x1 + 2x2 + X3 — 6X4 + 2x5= 0
4x1+x0+x3—12x4 +4x5=0
11x3 +5x2+3x3—-27x4+9x5=0
TX1— TX2 +2x3—48x4 + 16x5= 0
5x1+4x2+ X3 —6Xa+2x5=0

e)2x1+ 5x2 + 6x3+8x4=0
X1 +2x2+3x3+3x4=0
X1+ 3x2+2x3+4x4=0
X1+X2+5x3+3x4=0
2X1+5x2+4x3+7x4=0

3AHATHE N 14. KoopauHaThl BEKTOPOB B Pa3JIHYHBIX 0a3ucax

Haiinute xoopaunatel Bektopa a) a=(1,2,2,3) B Oasuce b1=(1,1,1,1), b2=(1,1,1,0),

bs=(1,1,0,0), bs=(L,0,0,0).

6) a= (5, 7) B 6asuce b = (1, 1); c = (2, 5).

B)x (1,-1,2,3)B06asuce a1 (1,1, 1,-2); a2 (1, 2, 3, -3), a3(1, -2, 1,0), a4 (1, 1, 0, 1)
r)b= (1,5, 1)B 6asuce a1 = (0, 0, 1); a2 =(0, 1, 1); a3 = (1, 1, 1).

3AHATHE Nel5. EBKJINI0BBI IPOCTPAHCTBA

1. ITycth BekTOp X = (X1, X2), ¥ = (Y1, ¥2). BBIACHUTB, MOXHO JIM CKAISIPHOE TIPOU3BEICHUE 3a/1aTh

CJICTYIOIIAM CIIOCOO0M:

a) (X, y) = X1y1 + X2y2

0) (X, y) = 2x1y1 + 5x2y2

B) (X, y) = X1y1 — X2Y2

r) (X, y) = X1y1 + X1y2 + X2y1 + 2X2y2
1) (X, y) = X1y1 T X1y2 + X2y1 + X2y2
e) (x, y) = [xay1| + [x2y2|




K) (X, y) =3x1y1 + X1y2 + Xoy1 - X2y2

Ecnn M0HO, TO BBIUHCINTD CKaJISIPHOE Npou3BeaeHue BeKTopoB X(1, 1) ny (-3, 2), HOpMbI KaKa0ro
U3 BEKTOPOB U YroJI MEX]ly HUMH.

2. HaiiTu ckansipHOe MPOU3BEICHUE BEKTOPOB X U Y, HOPMY KaKAOTrO M3 BEKTOPOB M YTOJI MEXKIY
HUMH, €CJIU CKaJIIPHOE NIPOU3BEJCHHE 3aJaHO CTaHAAPTHBIM CIIOCOOOM.
a)x(1,-1,2,3),y(1,2,3,-1)

0)x(2,3,6,-1),y(4,6,12,-2)

B)x(1,2,3,4),y(4,3,2,1)

r)x(1,1,-1,1),y(1, 2, -1, -2).

3. TlocTpouTh OpPTOHOPMHUPOBAHHbIE Oa3MChl IPOCTPAHCTB, HATSAHYTBHIX Ha JaHHBIE CUCTEMBbI
BEKTOPOB:

a)ai (1,2,2,-1);a2 (1, 1,-5,3); a3 (3, 2, 8, -7);

6) a1 (1,1, -1, -2): a2 (5, 8, -2, -3); as (3, 9, 3, 8);

3 cemecmp
3AHATHE Ne 1. Memoo mamemamuueckoiu UHOyKUuu
Jloka3aTh paBEeHCTBA IS JIFOOOT0 HATYPAIBHOTO N: /3
n(n +1) n’(n+1)*
a)l+2+..+n= 2 ; B)13+2%+ . +n%= 4
n(n+1)(2n+1)
6) 12+22+ ... +n’= 6 : D1+3+5+...+@n+1)=(n+1)>
JToKa)XuTe METOIOM MaTEMAaTHYECKON MHAYKIMH, YTO JJIs JF0OOr0 HaTypaabHOro N
a) n® — n nenutcs Ha 3. 1) N’ —n genutcs Ha 7
6) n° — N genurcs Ha 5 e) 32"+ 25"5 nemmtcs ma 11
B) 32" + 2"2 nenures Ha 7 ) 32" - 2" nenurcs Ha 7

r) 221 33 + 1 nemutcs Ha 11

3AHATHE Ne2. IIpocmute u cocmasnwie yucna. Omuowienue oeaumocmau.

HoxazarenbctBo cBoicTB nenumoct. HOJl n HOK.

1. BI)IHCHI/ITL, SABIACTCA JIM YUCJIO MTPOCTBIM HUJIM COCTABHBIM. Ecan uncno COCTaBHOC, TO pPa3JIOKUTh
€TI0 Ha MPOCTHIC MHOXUTECIIN

a) 6643 6) 1769 B) 997 ) 2520
1/3 ) 6497 ¢)1817 x) 6600 3) 3551
2. Pasnoxxute Ha mpocThie MHOXHTEH a) 26! 0) (1/3) 16!

3.Haiitu Bce mpocTsie uncia mexay a) 2320 u 2350 6) (1/3) 2640 u 2680
4 Haitnure HOJl u HOK uncen
a)a=318ub=477.
0)a=117 u b= 111999
Haiitu ueneie x, y, Takue, uro: HOJI(a, b) = ax + by.
5. C KakuM HauMEHBIITUM HEOTPUIIATEIHHBIM YHCIIOM CPAaBHUMO YHCIIO ¢ 110 MOJIYIIO 7.
a)a=342;0) a =-23?
Brinucarts Bce 371€MEHTBI, CPABHUMBIE C YUCJIOM 3 IO MOZYJIIO 5

(1/3) ¢ uncnom 2 mo Moyto 6.



6. Jloka3aTh CBOICTBA:
a)a=b(modm)Ac=d(modm)=>a+c =b+d(modm);
0) a=b (mod m) =>ac = bc (mod m);
B)a=b (mod m) A c=d (mod m)=>ac =bd (mod m).
3AHATHE Ne3. Knacchl BIYETOB.
1. ITocTpoiite Bce Kiacchl BHIYETOB MO MOAYJt0 7 u 6. Haiinure cymmy, pasHOCTb, IPOU3BE/ICHUE
KJ1accoB [4] 1 [5] B COOTBETCTBYIOILIEM MHOECTBE.
2. BoinucaTh Tpu MOJOKUTENBHBIX U TPU OTPUIATEIBHBIX 3JIEMEHTA, CPABHUMBIX
a) C YUCJIOM 3 TI0O MOJYJIFO 5
0) ¢ yuciom 2 no Moayio 6.
3. [MocTpoiite TaOIUIIBI CIOKEHUSI U1 YMHOXKEHHUS JIJI1 BCEX KJIACCOB BHIYETOB 110 MOAYJIIO
1. a)5,0)6,8)(n/3)7,1) 2.
4 TlepeuncnuTe BCe KJIACCHI BHIYETOB MO MOAY/I0 6. K kakomy Kiaccy mpUHAAISKUT yucio 1537
VYkaxkure He MeHee TpéX IIOJIOKUTCIIBHBIX H TpéX OTpULATCIIbHBIX J3JICMCHTOB [JIA KJIacca,

MOPOKJIEHHOTO 3JIEMEHTOM 4.

3ansaTue 4. Ynciaosbie GyHKINH.

1. HaifT KOTM4eCcTBO M CyMMY HAaTypalbHbIX Aenurenei uncia 360, 957 (n/3 uucna 750, 375).
2. Haitgure HOJI 1 HOK umcen 360 u 504.

3. Cymma nByx uucen 667, a ornomenune ux HOK x HO/I pasno 120. Haiitu 31 umncna.

4. Haiigute 11e€10€ NOJI0KUTENBHOE YACIIO, 3HasA, YTO OHO UMEET JIBa IIPOCTHIX JECIINTEINS, YUCIIO
BCEX JICUTENICH paBHO 6, a cymMMa Bcex AenuTeneid — 28.

5. Yucno N uMeerT iBa HpOCTHIX Aenutes, N2 umeer 15 pasaudHbIX HATYpalbHbIX AeIUTeNeH.

Cxomnbko nenuteneii umeer N3 (oTser 28)

3ansaTus S. CucremMmbl BbIYETOB.

1. HanucaTp NOMHYIO UM IPUBEIEHHYIO CUCTEMY HaUMEHBIINX MTOJIOKUTEIBHBIX U HAUMEHBIINX I10
a0COTIOTHON BEMYMHE BbIUETOB 110 Moayito 10 (o moayimo 12).

2. ITokasatp, 4TO ymciaa 00pa3yroT MOJHYIO CUCTEMY BBIUETOB

a) 25, -20, 16, 46, - 21, 18, 37, -17 o moxyo 8.

0)32,-9, 15,42, - 18, 30, 6 mo moaymo 7.

3. TlokasaTb, yTO 4Kciia 00OPa3ylOT NPUBEAEHHYIO CUCTEMY BbIUETOB

a) 19, 23, 25, -19 no moaymio 12

0)11,-1, 17, -19.

4.M13BectHO, uto uncna 2077 u 100 mpu neneHMHM Ha HATYpaJbHOE YHUCIO a JaeT HEKOTOpoe
HaTypaJbHOE YaCTHOE ¥ OJIMHAKOBBIN HATYpaJIbHBINA OCcTaTOK. Haiinure Bce Takue a.

5. Hamucatp 3 Buja (HaMMEHbIINE HEOTpUIATEIbHbIE, HAOOJBIINE HEMOI0KUTEIbHBIE,
HauMEHbIIINE MO a0COJIOHOM BEIMYMHE) KaK IMOJTHOM, TaK U MPUBEACHHON CHCTEMbI BHIYETOB

ITo momymro 20, mo moaymto 13 (1/3).

3ansrue 6. Llenunie 1podu.

4. Paznoxwure B 1ienHyto n1poods 13/67, 99/170.

5. IlpencraBbTe nenuyto Apods |2; 1, 1, 3, 1, 2| (|3, 2, 2, 7| B Buae 0OBIKHOBEHHO!.
1043 3953

6. C MOMOIIBI0 Pa3NIOKEHUS B IEMHYIO APOOh COKPATHTH 3427 , 871



3ansaTue 7. Dynkuus Jiliepa.

1. Haittu pyskumio Diinepa ot uncen: 375, 720, 17, 31, 5-7-13, 3°

2. Yucnno nMeer Ba MPOCTHIX JEIUTENIS, PAa3HOCTh MEKYy KOTOPhIMH paBHa 2. DyHKius Diinepa ot
yucna paBHa 120. Haligure 310 ynco.

3. CKOJIBKO CYIIIECTBYET MOJIOKHUTEIBHBIX ITPABUILHBIX HECOKPATHMBIX Ipo0el co 3HameHaTeneMm 16.
4. HaifTu KOTMYEeCTBO HATYpaJIbHBIX yucell, MeHbIHX 300 1 UMEIONINX ¢ HUM HauOOBIIHA 00IIni
nenuTelb yucio 20.

5. HaliTi ocTaTOK OT AEJICHUS:

a) 109%*° ua 14 6) 439 Ha 60 B)3% +7%0ma 11

JI/3  1)3851° Ha 45 1) 29327° ya 48 (o1B. 29) ) 310 + 510 5 7,

6. Haiitu mocnennue nse nudpst uncna 21%.

3ansaTue 8. JIuHeiiHbIe CPABHEHHS C OJHUM HeH3BECTHBIM

1. [lyTéMm ncnipITaHUi HAUMEHBIIUX HEOTPULIATEIbHBIX BHIYETOB HANTH pEIICHUs] CPABHEHUMN:
a) 5x°—15x+22=0(mod3) 6)x%+2x+2=1(mod5)—-ors. 1,?2.

2. Pemmth cpaBHEHUS IO TPOCTOMY MOJYJIIO HA OCHOBAaHUU MX CBOICTB:
a)12x=1(mod7); ©0)6x=3(mod7); B)6Xx+5=1(mod7)

JI/3 r1)6x+5=6(mod7); n)3x+4=2(mod5); e) 15x +4=7 (mod 11)
3. Pemnthb cpaBHeHUs ciocobom Ditnepa:

a) 3x =1 (mod 5) /3  B)5x =6 (mod 7) ots. 4.

4. PemuTh cpaBHEHUS:

a) 20x =10 (mod 25); ©6) 5x =7 (mod 10); B) 10x =25 (mod 35)

/3 1) 12x =9 (mod 15) a) 12x =9 (mod 18); e) 14x =22 (mod36).

Ore. 2,7,12 HEeT 17, 35

4. PemmiTh CpaBHEHHS MOJIB3YACH PA3JIOKEHUEM B IETTHYIO 1pOOb

a) 37x =25 (mod 117) OtB. 7; 0) 143x =41 (mod 221) — pemienuit HeT
B) 113x =89 (mod 311) Ots. 46; r) 221x =111 (mod 360) ots. 51.

3anaTue 9. Heonpenenénuble ypaBHeHHs MePBOii CTeNEeHN € IBYMSI HEM3BEeCTHbIMH.

a)3x +4y =13 0) 81x —48y =133 B) 26x + 34y =13

/3 1) 8x—13y=63 n) 45x - 37y =25 e)39x - 22y =10

OmB. x=3+13t,y=8t—-3 x=17+37t,y=20+45t x=22t-2,y=39%t-4.

2. JIns mepeBO3KHU 3epHA UMEIOTCS MEITKH, BMemarommue B cedst 60 kr miu 80 kr. CKOIBKO HYKHO
TeX U Jpyrux ais nepeBo3ku 440 xr?

3. Cxounbko Ouneros 1o 30 u 50 p. MoskHO KynuTh Ha 1490 p?



4. CraBurcst BoponpoBoj AIUHHON 105 M, umerorcs Tpyos! 3 M u 4.5 M. CKOIBKO HYXXHO TeX U
npyrux tpy0? (12 map peuieHuit).
5. CKoJIbKO KOHBEPTOB 1O 3 ¥ 4 p. MOXXHO KynuTh Ha 50 p? (4 mapbl pemeHuii).

3ansitue 10. Cucrembl JJUHEHHBIX CPABHEHUH ¢ OTHUM HEU3BECTHBIM

1. Pemnts cucreMsl cpaBHEHUN
a) x =4 (mod 5)
x =1 (mod 12)
x =7 (mod 14)
0) (1/3) x =1 (mod 25)
x =2 (mod 4)
x =3 (mod 7)
x =4 (mod 9)

B) 2x =7 (mod 13)
5x =8 (mod 17)
3x =7 (mod 31)
14x = 35 (mod 19)
r) (1/3) 4x = 3 (mod 7)
5x =4 (mod 11)
11x =8 (mod 13)
1) 3x = 1(mod 10)
4x =3 (mod 5)
2x =7 (mod 9)
e) 3x =7 (mod 10)
2x =5 (mod 15)
7x =5 (mod 12)
k) 5x =1 (mod 12)
5x =2 (mod 8)
7x =3 (mod 11) (1/3)
3ansaTue 11. Henuneiinbie 110paHTOBbI YPABHECHHUS

Pemmuts B LEJIBIX YUCIIaX YPAaBHCHUS:

a)y? —2xy —2x =6 6) 2x2— l11xy — 12y* = 17

B) 35xy +5x — 7y =1 r)x?—3xy+2y*=3
1

1) R e)xy+3x-5y+3=0

3ansTue 12. [loka3arejm U HHAEKCHI YUCe] 110 JAHHOMY MOAYJIIO.



1. ITyreM ncnplTaHUi HATH BCE OKA3aTENN, KOTOPBIM IIPUHAJIEKAT YHUCaa OT 2 10
M — 1 B3aMMHONPOCTBIE C M.

a) m=5(m =7, m=10, m=11)

2. Hatitn yncno nmepBooOpa3HbIX KOPHEH U HAUMEHBIIIUA U3 HUX 110 MOJIYITIO
a) 19 6) 23 B) 31 r)43.

3. CocrtaBbTe TaOIUIIBI UHACKCOB U aHTUUH]IEKCOB 110 MOIYJIIO

a) 29 1o OCHOBaHUIO 2

0) 23 1Mo OCHOBaHMIO 5

4. HaiiTi moka3aTeiau B CPaBHEHHUSIX

a) 59=1 (mod 7)

6) 59=1 (mod 11)

B) 89=1 (mod 13)

r) 239=1 (mod 41)

3anarue 13. /IBywieHHbIe CpaBHEHHSI 110 POCTOMY MOIY.JIIO.
1. Haiitu (myTeM BO3MO>KHO 60J1€€ MPOCTHIX BBIUMCICHHI ) TOKA3aTeNlb, KOTOPOMY MPUHAIIICHKHUT
a) 7 mo moynto 43
0) 5 mo moymio 108
2. Haiitu Bce nepBooOpa3Hbie KOpHH 10 Moayisim 17, 289, 578
3. CocTaBuTh TaOIMIIBI MHAEKCOB U aHTHHJIEKCOB 110 MoayI 0 13. C moMotbsio
TaOMIHUIBI pemUTh cpaBHeHHME: 2x8 = 5 (mod 13), 10x= 7(mod 13).
4. [Tonb3ysick TabauIel HHIEKCOB, YKa3aTh YUCIIO PEIIEHUI CpaBHEHUS
a) x% =79 (mod 97)
6) x> =17 (mod 97)
B) x'° = 46 (mod 97)
r) 3x12 = 31 (mod 41)
1) 7x’ =11 (mod 41)
e) 5x%° = 37 (mod 41)
NunexcupoBaHueM pemuTh CpaBHEHUS
a) 2*=7 (mod 67)
0) 13*=12 (mod 47)
B) 16*=11 (mod 53)
r) 52* =38 (mod 61)
) 12*=17 (mod 31)
e) 20* =21 (mod 40)
k) 15x =31 (mod 37)



3) 18x =4 (mod 29)

n) 125x =7 (mod 79)

K) 7x =6 (mod 17)

3AHATHE Ne 14. Cumeon Jlexcanopa
Pemnre cpaBHEHHE

(@) x> — 2x? + 1 = 0(mod3);

(b) x” + 4x — 3 = 0(mod5);

(¢) x8 — 6x2 + 2 = 0(mod7);

(d) x6 + 6x — 2 = 0(mod3);

(e) x® — 11x2 + 3 = 0(mod5);

() x” + 4x + 5 = 0(mod7).
3AHATHE Ne 15. Konmponvnasa padboma.

5 cemecTp

3AHSTHUE Nel. Teopusi 1eJIMMOCTH B KOJIbIle MHOTO4JI€HOB

1. Pa3nenuts MHOrOwIeH f(X) Ha MHOrOWIeH g(X) ¢ OCTaTKOM. BbInucarh COOTBETCTBYIOILYIO
TEOpPEMY O JIEJIEHUH C OCTATKOM.

a) f(x) = 2x°>— 5x3 - 8x, g(x) =—x2+2x-3

6) f(x) =2x°— 6x> +2x — 8, g(x)=3x%+3

B) f(x) = 2ix3+ (1+i)x? — x, g(x) = (1+i)x — (2 — 2i)

r) f(x) = 3x®-2x*+6x3 - 8x + 11, g(x) = 2x> + 3x - 5.

2. JlokazaTh CBOMCTBA JIETMMOCTH MHOTOUIEHOB B O€CKOHEUHBIX MOJIX:

a) Kaxip1if MHOTOWIEH J1enuTest caM Ha cebs;

6) Eciiu MHOTrOuNeH f(X) aenuTcs Ha MHOTOWIEH g(X), a g(X) aenutcs Ha f(X), TO 3T MHOTOWJIEHBI
aCCOLMMPOBAHBI (OTJIMYAIOTCS APYT OT APYyra Ha MOCTOSHHBIA MHOXHTEb);

B) Ecnu f(x) nenurcs Ha g(x), a g(x) nenutcs Ha h(x), To mHorowieH f(x) nenurcs Ha h(x);

r) Ecnu f(x) u g(x)nenstcs Ha h(x), To 1 X cymMMa, pa3HOCTh M pou3BeAeHue aensarcs Ha h(x);
1) Ecnu ogue u3 MHOXMTENEN B Mpou3BeeHNH JenuTcs Ha f(X), To 1 Bc€ npousBeeHue AeTUTCS
Ha f(x);

€) KaXIblii MHOTOUJICH JICTTUTCS Ha JTIO0YI0 KOHCTAHTY, OTJIMYHYIO OT 0.

3AHSTHUE Ne2. Han6oabmuii o0uuii neaurenab MmHorowienos (HO) n nauMeHblIee ooiiee
kpatHoe (HOK) mHOorowienon
1. Haittu HOJI n HOK muorowienos f(x) u g(x).

a) f(x) =x*-3x3 +3x2-3x+2,g(x) =x3-2x? —x +2



6) f(x) =x*+2x3 +2x%+ 2x + 2, g(x) = x>+ 3x% + 2

B) f(x) = x>+ x*+3x% +4x%2 +4x + 2, g(x) = x> + 2x* + 3x® + 6x2 + 6x + 2

N fx)=x®+6x°+2x> +3x2+6x+1,g(x)=x>+6x*+4x>+4x +6

2. Haittu HOJ] muorounenos f(x) u g(x) u nogo0path Takue MHOTOWIEHBI ¢(X) U Y(X), YTOOBI
HOJ(f(x), g(x)) = f(x) ¢(x) + g(x) v (x):

a) f(x)=x* +x3 +2x2+x+1,gx) =x>-2x>+x - 2;

6) f(x) =x*+6x3 + 17x2+24x + 12, g(x) = x3 — 2x>— 13x — 10

B) f(x) =x°—x?>—4x -6, g(x) =x3+x>-10x — 6

N fx)=x>— x3+2x2-2x+2,g(x) =x*+2x3+ 7x° + 2x + 6

nfx) =x*+x3-3x2-6x-3,g(x) =x3+2x>+2x + 1

e) f(x)=xb+x°—3x* +2x3 +4x -2, gx) =x°+3x* +x3+6x2 +4x + 6

x) f(x)=x3 +3x+3,g(x)=x>—x -2

Dfx)=x3+x+1,g(x)=x?+3x+2

Copep:xaHue BHeayIMTOPHOI paGoThl CTY/JAeHTAa NMPH MOATOTOBKE K 3aHATHIO:

Ne 2 (m, e, k)

3AHSATHUE Ne3. Cxema I'opuepa

1. ITonw3ysick cxemoit ['opHepa, pazaenuts f(x) Ha (X — a)

a) f(x)=x*-3x3+x—-1,a=2

6) f(x)=9x3+ 8x>—10x,a=—3 (1/3)

B) f(x) =4x°+x%a=—-1-i

2. [lonb3yscek cxemoit ['opHepa, HaliTu 3HayeHue f(X) B Touke a

a) f(x) =x°+3x*+2x3-8x +40,a=-3

6) f(x)=x*-3x3+6x2-10x + 16, a= 4(1/3)

B) f(x) =3x* —x +300i,a=—3 +1i

3. Ucnonw3ys cxemy ['opHepa, pazaenuts f(x) Ha g(X)

a) f(x) =2x°— 5x3 - 8x, g(x)=—x-3

6) f(x) =2x°— 5x% - 8x, g(x)=3x+3

B) f(x) = 2ix3+ (1+)x? — x, g(x) = (1+)x — (2 — 2i) (/3)

r) fix) = 3x®—2x*+6x3— 8x + 11, g(x) = 2x + 3 (1/3)

4. Paznoxutb MHOTOWIEH f(X) Mo cTeneHsM (X — 2) U HaiiiuTe 3HaYeHHe MHOTOYJIEHAa U BCEX €T0
MPOU3BOJHBIX IIPH X = 2.

a) 2x°—x3 - 2x% - 6x + 10

6) 4x3—2x°+ 5x — 1 (1/3)

5. Ionb3ysck cxemoii 'opHepa, pacKpbITh CKOOKH (Pa3oKUTh 110 CTEIEHM X)

a) (X +3)* —3(x +3)° + 5(x +3)— 2



6) 2(x — 3)% + 7(x — 3)° + (x — 3)* - 5(x — 3)? + 4.

3AHSTHUE Ne4. Teopema be3y

1. Muorowren f(x) npu aenenuu Ha (X — 1) ma€t ocrarok 1, mpu neneHuu Ha (X — 2) 1aéT OCTaTOK 3,
IIpH JieJIeHuU Ha (X — 3) ocTaToK S5 U IpH jAesieHud Ha (X — 4) octaTok 6. HaiiTu octaTok oT JeneHus
f(x) Ha mpousBeaenue (x — 1)(x —2)(x — 3)(x — 4).

3. Haiitu ocTatok ot nenenus muorounena f(x) =1 + x + x>+ x° + x? +x8 + x?® »
a)x?-1

6)x2+1

B) x*—1

a

3AHSTUE NeS. IlpuBoaguMble U HEMPUBOAUMbI€ MHOTO4JI€HbI

1. Pa3nmoxxuth Ha HCIIPUBOJUMbBIC MHOKUTCIMU HAJI I1I0JIEM KOMIIJICKCHBIX YHUCCII.

a) x> +x+1 xK) 2X + 2.

0)x*+1 3) 6x2+x +3
B)x*+x%+1 ) x®+3x*+3x2 +1
N x*+4x3+4x2+1 K)x® — 1

)1)x6—27 ﬂ)x2+2x+3
e)x*+8x3+8x -1 M) x4 -7

I/IHTCpaKTI/IBHaﬂ (I)OpMa — MHUKPOTPYIIIIbLI COCTABJISIFOT MHOT'OYWIACHBI 11O 3aJaHHBIM KOPHAM (BCC
KOPHH pallMOHAJIbHBIC, 4 3aTCM NPCAJIararoT ApyruM MUKPOTPYIIIaAM PA3JIOKUTh JAHHBIC

MHOTI'OYJICHBI HAa MHOXHUTCIIM Ha CKOPOCTh.

3AHSATHUE Ne6. OTnenenne HempuBOAUMBIX KPATHBIX MHOKHTEJICH
1. Be1ienuTh KpaTHble MHOXKHUTEIN MHOTOYJICHOB.
x5 — 3x5 + 6x3 — 3x% — 3x +2,

a) f(x) = x° — 15x®— 10x2 + 60x + 72,

6) f(x) =x° - 7x3 - 2x% + 12x + 8, (1/3)

B) f(x)=x°—x*+2x°-2x2 +x - 1,

1) f(x) =x®+ 6x° + 2x3 +3x2+ 6x + 1, (1/3)

m) f(x) =x°+ 5x* + 10x3 + 10x%2 + 5x + 1,

e) f(x) = x® + 4x° + 5x* — 5x%2 — 4x — 1,

2. Haitnure HO/l MHOTOUIEHA 1 €r0 MPOU3BOIHOM:
a) f(x) = (x - 1)3(x + 1’(x - 3),

6) g(x) = (x — (2 - (3 = D(x* - 1).

3. HaiiiuTe Bee 3HaUeHHs a IIPH KOTOPHIX MHOTOUIEH X* — 4X + a He MMeeT KpaTHBIX KOpHeii.



SAHATHUE Ne7. Pemienne ypaBHeHHH TPeThel CTeNeHH
1. HaliTu BCce KOMIUIEKCHbIE KOPHU YPaBHEHUI:
a)x3-9x?+21x-5=0

6) x3>-x-6=0

B) x°—3x%2+3 =0 (1/3)

r) x+ 9x° + 18x + 28 = 0 (1/3)

1) x2—6x+9=0

e) x3+ 6x2+30x+25=0

K)X°—3x2-3x+11=0

3)x°+3x?-3x-1=0.

3AHSTUE Ne8. PerieHue ypaBHeHMd 4eTBEPTOM CTENEHHU
HaiiTi Bce KOMITJIEKCHBIE KOPHU YPaBHEHUIA:

a)x*+8x3 +15x°—4x-2=0

6) x*—2x3 +2x°+4x-8=0

B)x*—x3-x?+2x-2=0

) x* — 4x3 + 3x% + 2x — 1 = 0 (ZOMOIHUTETHHO)

n) x*+2x3-2x2 + 6x — 15 =0 (/3)

e) x*+2x3 +2x2+x - 7=0 (a/3)

K) x* —x3-3x% + 5x — 10 =0 (1/3)

) x4 +2x3+2x2-1=0

n)xt-2x3+x2+2x-1=0

K)x*—2x3+4x2-2x+3=0

m)x*-2x3+3x2-2x-2=0

Coaep:xkaHue BHeayIMTOPHOH PadoThl CTY/IeHTA PU MOAT0TOBKE K 3aHATHIO:

Ne 1 (m, e, x)

3AHSATHE Ne9. Teopema Buera, MHOro4/1eHbI HA/X I0JIEM JeHCTBUTEIbHbBIX YHCEJ

1. CocTaBUTh HOPMUPOBAHHBIM MHOTOYJIEH HAMMEHBIIEH CTENEHU HAJl MTOJIEM KOMIUIEKCHBIX YHUCEl,
MMEIOIIUNA KOPHHU:

a)x1= I,x2=- 1,X3,4:2

0)x1=1,x2,3=1.

B) X12 =1, X345 =- 1 (1/3)

r) X12 = 1, X3,4=- 1. (21/3)

mxi=1,x2=2,x3=3

e)X12=1,x34=1+1.



2. HaiinuTe cooTHOIIEHNs K03()(PUIIMEHTOB HOPMUPOBAHHOTO KyOMYECKOT0 MHOTOUJIEHA, ITPH
KOTOPOM OJIMH KOPEHb PaBEH CYMME JABYX IPYTHUX.

3. He pemast kBagpaTHOTO ypaBHEHUS, COCTaBbTE HOBOE YpaBHEHHUE, KOPHSIMHU KOTOPOTO ObLIH ObI
BEJINYMHBI, 00paTHBIC KBaJpaTaM KOPHEH TaHHOTO yPaBHEHHUS:

a) 2x% —x + I;

6) x° +x + 6.

4. Haiinute Bce MHOTOUWIEHBI BUAA X2 + PX + , 151 KOTOPBIX KOY(Q(DULMEHTHI P, q ABJIAIOTCS
KOPHSIMHU.

2_ax + 2 u x%+ ax + 2 uMeroT o6Imuit

5. Haligure Bce 3HaueHMs a IPU KOTOPHIX MHOTOYIEHBI X
KOPEHb.
6. BbIsICHUTB Kakye U3 MHOTOYJIEHOB HEIIPUBOIUMBI HaJ I10JIEM JEHCTBUTEIbHBIX YUCEI.

IMPUBOJUMBIC PA3JIOKHUTh HA HCIIPUBOAUMBIEC MHOXHUTCIINU

a)x3+x%2-2 K) x>+ 9x%>+9x + 8
0) x*+1 3)x°—6x°+ 11x -6
B)x*+x%2+1 m) x®+3x4+3x2 +1
) x*+4x3+4x2+1 K)x® — 1

n) x® - 27 n)x2+2x+3
e)x*+8x3+8x -1 M) x* -7

7. Hali'Th HOpMHUPOBAHHBIN MHOTOYJIEH HAMMEHBIIEH CTENEHHU C IEUCTBUTEIbHBIMU
K03 puImeHTaMu, UMEIOIIINN:
a) MPOCTOM KOpeHb 2+1 U ABYKpPATHBIA KOPEHbH 1.

0) mpocToit KOpeHb — 3 U IBYKpATHBIH KOpeHb | —I.

3AHSATHE Nel0. MHOrO4/IeHBI HA/A 10JIEM PAIHOHAJIBHBIX YHCEJI
1. Haligute panyioHanbHbIe KOPHU MHOTOUJICHA:

a) x3— 11x% + 38x — 40

6) 3x* —2x3+4x2 —x +2

B) 15x° — 8x* + 46x3+21x2 - 21x + 3

r) x°+ 6x*+4x3-23x2 - 30x — 8 (1/3)

n) 6x4 + x3+ 2x%2 —4x + 1 (n/3)

e) 3x° + 17x* + 36x3+ 38x? + 19x + 5

2. BBIACHUTD, SIBJISIFOTCS JIM JAHHBIE MHOTOWIEHBI IPUBOJANMBIMU HaJ| MIOJIEM PAllMOHAIBHBIX YHCEIN.
Ecnn ga, To pa3inoKuTh MHOIOWIEHBI HA MHOKUTENH HaJl 3TUM OJIEM
a)3x>-2x -1

6) 2x>—3x + 4

B) 2x° + 3x° + 6x — 4



1) 2x3+ 12x2+ 17x - 2

3AHSTHUE Nell. Paciiupenusi moJieit

1. HaiiiuTe MUHUMAITBHBIA MHOTOUIEH [ YKCJIA HAJl [TOJIEM PALlMOHAILHBIX YHUCEL:
a) 1 )i

6) V2 +i/3 x) 1-23/4
B)—1+i-/3 3) 1+ Y11

r) Y1++2

2. OcBoboauTech OT O B 3HaMeHarese Ipodu, e oL — KOPEHb YKa3aHHOTO YPaBHEHUS:

(04

Q) ——, a®—200+2=0
)a3+1

6) — 21 Lot +ol—402-3a+2=0
a’+3a° +3a+2

2
B) —— at +20+2=0
+1

a
2_3 1

0{2—a+1 ¥+ 0a?+3a+4=0.
a“+2a+1

3. OCBO6OI[I/IT6CB OT UPPALHOHAJIbHOCTHU B 3HAMCHATCJIC I[pO6I/IZ

I J7 +1
Y 1-42+42 B)‘{/7+\/7—1
4. Jloka3atb, 4TO 3aJ1a4u O TPUCEKIIUH Ky0a 1 00 yTPOESHUH yIJla Hepa3peIuMBbl ¢ TOMOUIbIO IUPKYJIIs
Y JINHEUKH.
3AHSATHE Nel2. MHoOro4/1eHbl OT HECKOJIBKHUX NMepeMeHHbIX. CHMMeTpHu4YecKre MHOT04J1eHbI
1. Pacnionioxxute 4jieHsl CAeIyIOIMMX MHOTOUJIEHOB B JIEKCUKOTPapUIECKOM MOPSIKE.
a) X1+ X2 +x3
6) 3x12+ 3x2%2 + x2
B) X1 X2 + X2X13
r) X1° + x2° + X3% — 3X1X2X3
2. Kakue 13 MHOTOUJIEHOB SIBJISIIOTCS CUMMETPUYECKUMU? YKaKUTE UX CTapILIUE YJICHBI.
a) (x1—X2) (X1—X3) (X2—X3)
6) (x1— x2)* (x1—x3) (x2— X3)?
B) (X1— X2— X3) (X2— X1— X3) (X3— X1— X2)
1) (x2° + X123 — X3%) (x1% — x12%2%3) (x1%%2° — x1* + X2?)
3. Cpenu nepeyucieHHbIX OTHOYWIEHOB YKXKUTE T€, KOTOPhIE MOT'YT ObITh CTapIIMMU YJIC€HAMHU
CUMMETPUYECKUX MHOTOUJIEHOB:
3

5 5. 5.4y 3 5¢.5¢.5. 4.4, . 5 4, 4 5.
a) X1°X2°X3>; 0) X2°X3'X4” B) X1°X2°X3”; T) X1" X2'X3; J) X2° XsX1'; J) X2" X3X1°;



4. BeIpa3uTe caeayolme MHOTOWIEHBI YEPE3 OCHOBHBIE (3JIEMEHTAPHBIE) CUMMETPUYECKUE
MHOTOYJICHBI:

a) X1° + x2% + x32 — 2x12%2%— 2x1%x3°% — 2X2°X3?

0) (2x1— X2 —X3) (2X2— X1— X3) (2X3— X1— X2)

B) X1* + xo* + x3% — 2x1%0— 2x1X3— 2X2X3 (1/3)

r) (x1—x2)* (x1—x3)* (X2— X3)* (1/3)

5. BBIMCIUTH 3HAYCHUS CUMMETPUYECKOT0 MHOTOWIeHa f(X) OT BceX KOMIUIEKCHBIX KOpHEH
MHOTO4ICHA {(X)

a) f(x1, X2, Xx3) = S (x:°x2), ¢(x)=2x>+2x’+4

6) Haiigute cyMMy KyOOB KOMILIEKCHBIX KOPHEH MHOTOUJICHA

d(x) =2x*—4x3+ 2x°—6x + 1

3AHATHE Nel3. Konmponvhaa padoma

3AHATHE Ne 14 JIuneiinble onepaTopbl 4 HX MATPULbI

®poHTATIBHO U Y T0CKHU pa3zduparorcs 3amaun 101(1 —2), 102, 103 (3 - 5), 104, 105
OcyiiecTBisieTcst pa3dop TOMAIIHEro 3a1aHusl (POBEpPKa OTBETOB, BEISICHEHHE BOITPOCOB).
BoIsACHUTSD, SIBISETCS JIM JaHHBIM ONEPATOP JIMHEUHBIM. ECIIM 9TO BO3MOKHO, HAUTH €r0 MaTpUIly:
a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)

0) A(x1, X2, X3) = (X1 + X2, X1 - X3, 2X1X2)

B) A(X1, X2, X3) = (4x1 + X2 - 6X3, 4X1 - 4X3, 4X1 - 6X3)

r) A(X1, X2, X3) = (X1 + X2 + X3, X1 + 2x2, 1)

1) A(x1, X2, X3) = (5X1 - 2x3, 8X1 + X2 - 4x3, 12x1 — 5X3)

Conep:xanue BHeayIHTOPHOIi paGoThI CTY/IEHTA NMPH NOATOTOBKE K 3aHATHIO:

BBIsICHUTB, SIBIISIETCS JI TAaHHBII OMepaTop JTHHEHHBIM. ECIN 9TO BO3MOXKHO, HAWTH €ro MaTpHILy:
e) A(X1, X2, x3) = (6 - 5x2 - 4x3, 3x1— 2X2 - X3, 0) (1/3)

xK) A(x1, X2, X3) = (X3, X2, X1) (1/3)

n) A(X1, X2, X3) = (-x1 + 2X3, X1 + X2 - X3, 2X3) (/3)

1) A(X1, X2, X3) = (X1 + X2 - X3, X1 - 43, X12) (1/3)

M) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3) (1/3)

3AHATHE Nel5. Co6cTBeHHbIE BEeKTOPBI U COOCTBEHHbIE 3HAYEHH S JTUHEHBIX 0NepaTopoB

Haiigute COOCTBEHHBIE BCKTODBHI, COOCTBEHHBIC 3HAUYEHUS U COOCTBEHHEIC moAnmpoCTPaHCTBA

OnepaTopos. Vkaxure anre6pa1/1quKI/Ie U TCOMCTPUUCCKHUEC KPATHOCTH COOTBCTCTBYIOIIUX

CcOOCTBEHHBIX 3HAauYeHUI. BpIscHHUTE, Kakue M3 ONepaTOpOB MOKHO MPUBECTH K JUArOHAJIbLHOMY

BUIY, 4 KAKHEC HECT. B ci1ydae, €CJIi 3TO BO3MOXXHO, OCYHIECCTBUTE IMEPCX0 K AMAaroHaJIlbHOMY BUY,

HaWTH COOTBGTCTBy}OI_I_II/Iﬁ 0a3uc u MaTpuny nepexoja K 1aHHOMY 6a3ncy. BrinmonHuTh IIPOBEPKY.



a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)

0) A(X1, X2, X3) = (4x1 t X2 - 6X3, 4X1 - 4X3, 4X1 - 6X3)

B) A(X1, X2, X3) = (-X1 + 2x3, X1 + X2 - X3, 2X3) (1/3)

r) A(X1, X2, X3) = (X3, X2, X1) (1/3)

) A(x1, X2, X3) = (5X1 - 2x3, 8X1 + X2 - 4x3, 12x1 — 5X3)

e) A(X1, X2, X3) = (X1 + X2 + X3, X1 t X2, X3).

7. IlepeyeHb OCHOBHOH H /ONMOJHHUTEJIbHOW Yy4eOHOIi JuTepaTypbl, UHTEpHeT-pecypcos,

HEeO00XO0AMMBIX JJIS OCBOCHHS JUCIUILIHHDBI

OcHoBHasi JInTeparypa
1.  Becenosa, JI. B. Anrebpa u teopus umcen: yueOHoe mocobue / JI. B. Becenona,
O.E. Tuxonop ; Ka3zaHCkuii HalMOHAJIBHBIA MCCJICIOBATEIbCKHHA  TEXHOJOTMUECKHH
yHuBepcuteT. — Kazanp : KazaHckuii HaydyHO-UCCIEAOBATENbCKUM TEXHOJIOIMYECKUI
yauBepcurer (KHUTY), 2014. - 107 c: wn - Pexum pocryma. —
URL.: https://biblioclub.ru/index.php?page=book&id=428287 )

2.  AnreOpamueckue CTPYKTYpbI M MX IPUIIOKeHUs: yueOHoe nocobue / JI. B. 3a6aunesa,
C. 1O. Kopabenbmukoa, U. B. Ky3nenora, C. A. TuxomupoB; — ApxanHrenbck: CeBepHBI
(Apkruueckuit) denepanbubiii yauepcuter (CADY), 2015. — 169 c. — Pexum pocryna:
https://biblioclub.ru/index.php?page=book&id=436142

3. Cwmonun FO. H. Anrebpa u Teopus uucen: yue6. mocodue / FO. H. Cmonun. — M. :
®JIMHTA : Hayka, 2017. — 464 c. (http://znanium.com/bookread2.php?book=1034573
JonosHuTeILHASA JTUTEpPaTypa
1. Usanona C. A. Jluneiinasa anrebpa: yue6Hoe nocodue / C. A. IBanoBa, B. A. IlaBckwii ;
KemepoBckuii rocyaapcTBeHHBI yHHBEpCUTET. — 2-¢ u3ll. — KemepoBo: KemepoBckuit
rocyiapcTBeHHblid  yHuBepcuter, 2019. — 125 c¢. : wun, Tabn. — Pexum

noctyna:: https://biblioclub.ru/index.php?page=book&id=573547

2. Jluneiinas anreOpa. JInneitnbie onepaTopsl. KBagparnunasie popmbl. KoMruiekcHbie yncia:
Yyebnoe mocodbue / Pybamkuna E.B. - M.: HULl MH®PA-M, 2016. - 38 c. (URL:
https://znanium.com/catalog/product/544419). https://znanium.com/read?id=17915

Humepnem-pecypcol

OBC ZNANIUM.COM http://znanium.com

ObC «YHuBepcuterckas Oubdianoreka onnaita» http://biblioclub.ru

OnekrponHas oubimnoreka http:/lib.mexmat.ru/books/75829 (cBoOOaHBII TOCTYII)

DnekrpoHHas Oudaroreka http://www.razym.ru (CBOOOIHBIH TOCTYII)
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Hanpasienne noaroroskn: 44.03.05 Ilenarornyeckoe o6paszoBanue
Iponiie: Maremaruka. Hunocrpaunslii a3p1x

PaGoyas nporpamma Aarebpa u Teopus ynce

CocraBurens: H.B. I'tyxoBa — YbsiHOBCK: Yariy, 2023.

Ilporpamma coctaBirena ¢ Y4eTOM (eneparbHOrO rocynapcTBEHHOTO
00pa3oBaTeIbHOrO CTaHAapTa BBICIIEr0 00pa3oBaHUSA 11O HaNpaBJIeHUIO
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CocraButenu j?/e/’%z H.B. I'myxoBa (moanuce)

PaGoyas mporpamma yue6HON mucHummHED (mpakTHKH) onobpeHa Ha 3acenaHuu
KaepeI BEICIIEH MaTeMaTrku "23" mas 2023 L., IpoTokoa Ne 10
3aBenyromuit kadenpoii

W.B. Cronspoga 2361793

AMYHan FoOnuCh pacwugposka nodnucu odama
Pabouas mporpam Y4eOHOH  UCLUILTHHEL (IpakTHKM) cornacoBaHa ¢
Oubnuorexoit- ,
Cotpynuuk 6ubmiorexs / Ny
///é%/ = 10.B. Mapcakosa / 7 &3
ﬂu‘}/{aﬂ na,dnucz; pacuugposka noonucu dama

IIporpamma pacemoTpena u 000peHa Ha 3ace/JaHUH yYeHOro CoBeTa baxynbreTa
bu3uKO-MaTemaTHyeCcKOro u TEXHOJIOrH4ecKoro obpasosanus "26" mas 2023 T
npoTokoa Ne 5

Ilpencenarens ywenoro coera dakynpreTa  QU3MKO-MAaTEMATHYECKOrO M
TEXHOJIOTHYECKOT0 00pa3oBaHus

7 € A — E.M. I'pomoBa 260723

y / JAUYHAA NOONUCH pacuugposka noonucu dama
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